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There are two steps involved in making 
title slides on your computer. First, put 
big letters on the computer screen in a 
suitable combination of colors. Second, 
capture the screen image on film. Both 
steps can be educational adventures. 



The economical prices include both 
power supply and disk controller. 


The Z181: Portability Without Compromise 

Don Carter 

The Z181 has aroused a lot of interest. Its light weight and 
excellent screen display are an unmatched combination. 
The base price includes two disk drives, serial and parallel 
ports, plus support for a color monitor, 8087 math chip, 
and external mass storage. But what’s it like after you’ve 
actually bought one and used it for a while? 

Z100 Typesetting: Better than Desktop 
Publishing 

John N. Serio 

Most Z100 users are shielded from the temptation to 
spend thousands of dollars on a laser printer, plus 
hundreds of dollars more on software to support it. One 
journal editor with a Z100 found a less expensive way to 
control his own typesetting—and got better results, too. 
Of course, there is a slightly longer wait to see the output. 
But here’s an alternative to desktop publishing that users 
of any computer with a modem can take advantage of. 

Making Title Slides on Your ’150 or ’100 

Gordon W. Nichols 

The Eight-Bit World 

Walter J. Janowski 

Experiences with an internal hard disk for the ’89 and a 
modification kit to clean up the scrolling of a T9 or ’89. 
Plus comments on enhancements for CP/M and HDOS. 
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Not Another 100 Key Click Program (!) 

R. John Davis 44 

Some Z100 users consider the clicks produced by the 
keyboard a problem. Many of the suggested solutions 
involve software. For a change, here are three hardware 
modifications to silence the keys. 

The 148: All the Essentials for IBM 
Compatibility 

Wayne Rash, Jr. 48 

The Z148 comes with a parallel printer port, a serial port, 
and support for both monochrome and color monitors. 

There are sockets for both 640K of RAM and an 8087 
math chip. You can have two internal disk drives. But if 
you want to go beyond the basics, the T48 does have its 
limits. 

Z100 Notebook 

William N. Locke 54 

Alternatives to rotating disks provide faster access to mass 
storage. A game recalls World War II air tactics. The 
Code Corner tackles assembly language to manipulate 
screen pixels. 


Taming the Wild Interrupt 

Robert S. Logan 64 

Here’s a program to let you calmly assess the internal state 
of your Z100 the next time it hysterically complains that 
an alien program has invoked a WILD INTERRUPT. 
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The Editorial Eye 


During the month before sending this issue off to be printed, I attended two 
news conferences held by Zenith Data Systems. On May 12 in New York, they 
unveiled the ZCM-1490 Flat Technology Monitor. The cover of this issue 
shows one of the comparisons ZDS presented. The ZCM-1490 on the left 
conquered the threats of glare posed by my camera’s flash and other room 
illumination. The IBM Personal System/2 Color Display 8513 on the right 
suffered from screen reflection—as would any monitor other than the ZCM- 
1490. (One reason not to use a flash when taking pictures of a video screen.) 

The blacker blacks of the ZCM-1490 add significantly to its price. For 
example, the IBM monitor on the cover has a list price about $300 less than the 
ZCM-1490’s suggested retail price of $999. (For more details, see page 80.) 

The second news conference was on June 1 in Atlanta, where ZDS an¬ 
nounced the eaZy pc computer described on page 80. They apparently were 
aiming to create a low-cost, MS-DOS analogue of Apple’s Macintosh. Like the 
Mac, the eaZy pc features a black-on-white screen and uses 3 V 2 " disk drives. 
Both are two-piece units linked by a keyboard cable. To these basic similari¬ 
ties, ZDS has added significant enhancements. The eaZy pc uses the same 
keyboard as the Z148. The basic unit is available with a 20-megabyte hard disk 
and one floppy drive ($1,699), two 3 V 2 ” drives ($1,199), or a single floppy drive 
($999). Its screen is permanently attached to the base unit with a tilt-and- 
swivel mount. The eaZy pc has a 14" screen; the Macintosh, an 8 V 2 " screen. 

The eaZy pc graphics are CGA compatible. But alphanumeric characters are 
formed with an 8 x 16 matrix of dots to provide a text display superior to that of 
Zenith’s other CGA computers. 

One of the Macintosh’s selling points is that a buyer can learn to use it 
relatively quickly. ZDS has addressed this issue by shipping the eaZy pc with 
MS-DOS Manager, which it helped Microsoft design. Tutorial software is said 
to allow a new user to begin working with the system after half an hour. 
(Physical setup time is put at five minutes.) 

Microsoft will be offering MS-DOS Manager to other computer makers. But 
Microsoft’s Bill Gates suggested it will be a while before another vendor offers 
a product competitive with the eaZy pc. ZDS should have an even longer 
exclusive position in the flat-screen monitor market. They’ve ordered the 
entire 1987 production of the CRTs it’s designed around. These are produced 
by Zenith Electronics Corporation, which has filed numerous patent applica¬ 
tions to protect its monopoly on production of the new picture tubes. 

During the past three years, ZDS has often been accused of abandoning the 
heritage of innovation represented by such products as the H89. It has 
sometimes seemed the company’s engineers were too busy imitating IBM’s 
microcomputers to contribute more than incremental improvements to the 
marketplace. 

In 1986, ZDS stood out from the crowd when the Internal Revenue Service 
signed a contract to buy 15,000 to 18,000 portable Z171s. That success, 
Zenith’s other government contracts, and the widely acclaimed Z181 portable 
left some observers viewing ZDS as limited to a few narrow markets. 

But the ZCM-1490 offers advantages any user of color monitors can appreci¬ 
ate. And the eaZy pc manages to be “user-friendly’’ without being user- 
patronizing. Both products offer innovations all Zenith users can be proud to 
have in the family. After attending the two recent ZDS news conferences, I can 
understand why there’s so much excitement at the company. 

L ofo- 
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UCI Mini Catalog: 



EasyWIN 


Most economical hard disk 
system available for the Z-100. 
It replaces the Z-217 hard disk 
system and works just like it. 
You can prep it, part it, and 
boot from it. 

Features: 

■ Direct replacement of 
Zenith Z-217 Winchester 
disk. ■ Controls 2 physical 
drives. ■ Supports auto boot, 
all Z-100 formats, and Zenith 
diagnostics. ■ Operates in 
any Z-100 with or without 
EasyPC. ■ Future support of 
other hard disk controllers, 
removable cartridge drives, 
etc. "Operates at 5 or 8 MHz. 
Includes: 

■ Intelligent controller card 
to adapt IBM PC compatible 
hard disk controller to the 
Z-100. ■ Western Digital PC 
hard disk controller card. 
■Seagate 10/20/30 MB hard 
disk drive (ST215/225/238). 

■ Drive cables. ■ Fully docu¬ 
mented User’s Manual. 



Z-148 Expansion 
Chassis 

Finally a way for Z-148 
users to take advantage of the 
growing world of IBM PC 
hardware including EGA, 
PGA, modems, hard disk 
drives, multifunction cards, 
etc. 

Features: 

■ 8 available slots: 6 full PC 
slots and 2 half-size slots. 
■135 watt switching power 
supply with built-in fan. "UL 
and FCC approved chassis 
and power supply. ■ 5 or 8 
MHz no wait state. "Standard 
internal mounting brackets 
for 2 full-height or 4 half¬ 
height drives. ■ Easy access, 
flip top metal case. 

Includes: 

■ Z-148 adapter. ■ 5 ft. 
shielded cable. ■ Fully docu¬ 
mented Installation Manual. 

■ Dimensions: 17.5" D x 
19.5" W x 5.5" H. "Weight: 
25 lbs. "Color: Ivory. 


I/O Plus 


The least expensive way 
to obtain respectable but 
limited PC compatibility in a 
Z-100. Will run many, but not 
all, popular PC programs. 
Some copy protected pro¬ 
grams may present problems 
unless patched. 

Features: 

■ ZPC™ program and hard¬ 
ware circuit. ■ ZPC program 
on EPROM (optional). ■ One 
game port (2 joy sticks). "Up 
to 115k baud rate. ■ 2 IBM 
8250 serial ports. ■ Clock 
calendar with battery back¬ 
up. "Fully documented User’s 
Manual. 

ZPC is a trademark of Heath Users Group. IBM & 
IBM PC are trademarks of IBM Corporation. 
Z-100, Z-148 & Z-217 are trademarks of Zenith 
Data Systems. 


Call now for your copy of the Fall ’86 Edition 
of the UCI Product Catalog. 

800-UCLCOMPUTER 



CORPORATION 

948 Cherry Street, Kent, Ohio 44240 
(216) 673-5155 / 800-UCI-COMPUTER 
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Letters 


Memory problems 

This letter is in response to the article 
by John J. Batbie, Jr., about the MDISK 
software for the Z100, that was in the 
May-June issue. In it, he talks about the 
problem of this program not working 
when set for greater than 51 IK. 

I debugged and found the correction 
for the problem myself quite some time 
ago, and shortly after that I saw it written 
up in one of the magazines. I think it was 
a letter in either REMark or Sextant; I 
don’t remember which—or which issue. 

In any case, the correction is simple. 
Load the MDISK. ASM file into your 
editor and find the line that defines 
MD_SIZE_END. (Line 491, if your editor 
can reference line numbers; otherwise, 
just use a string search.) It is an equate 
between two data tables —MD_SIZE, con¬ 
sisting of four DW statements, and 
MDJDIRS, consisting of five DW state¬ 
ments. 

Change this line from: 

MD_SIZE_END = OFFSET $ 
to: 

MD_SIZE_END = OFFSET $ - MD_SIZE 

Re-assemble it and it will now work 
properly for all sizes. 

Larry Hudson 
Ventura, CA 

See the following letter for the reference 
to the issue of RE Mark that contains the 
bugfix. 

. . .and the fix 

“Assemble a New Memory Disk for 
your TOO’’ by John J. Batbie, Jr., was most 
interesting, but the author failed to note 
that there is a “bug” in this utility that was 
reported in REMark, April 1986, page 8, 
by Ross A. Ziegenhorn of San Antonio, 
Texas. 

I can affirm that the bug is there (the 
memory disk vaporizes on occasion), and 
so far the “fix” works. 

That clock face [“Put A Clock Face On 
Your TOO,” by Angelo Giambra, Sextant 
#28, May-June 1987] is gorgeous—I use 
it to bamboozle all visitors. 

Robert W. Rasch 
Johnson City, TN 

Speedy solutions 

I have read with interest the letters by 
James Pilarski and W. K. Clarkson in the 
May-June 1987 issue of Sextant. 

I have installed the Micronics Technol¬ 
ogy Speed Mod in my H89, and encoun¬ 
tered the same problems described in 
W K. Clarkson’s article [“Four Upgrades 
for the ’89,” in Sextant #26, January - 
February 1987]. 

With help from Darrell Pelan of Mi¬ 
cronics, I was able to get the Speed Mod 


working for my peculiar system con¬ 
figuration. The increase in speed for 
spreadsheets, compiles, etc., has been 
amazing. 

For anyone interested, I am making the 
following programs available for the cost 
of a long self-addressed, stamped enve¬ 
lope: modifications to Micronics’ pro¬ 
gram to adapt the Speed Mod for the 
HUG HDOS SY: driver; an HDOS pro¬ 
gram to implement the Speed Mod for 
the C.D.R. Super RAM; and an HDOS 
program to toggle the CPU speed, 
similar to the one W K. Clarkson 
described in his article. 

I personally do not believe in charging 
for these types of programs. By making 
them available to other H89 users, I hope 
to help the few remaining 8-bit vendors to 
continue with their efforts to provide 
enhancements for the 8-bit machines. 

Both the Speed Mod and the C.D.R. 
Super RAM are excellent products which 
I would highly recommend. The support 
I have received from Micronics has been 
great. I can’t say the same for C.D.R. 
Repeated questions about some minor 
problems with the HDOS implementa¬ 
tion have gone unanswered. 

Adolph P. Stumpf 
507 E. Palm St. 

Litchfield Park, AZ 85340 

SUBMITing insurance 

While perusing your usual excellent 
and varied fare in Sextant #28, May-June 
1987, I noted two items which require 
some feedback. One was the problem 
which James Pilarski discussed, in your 
“Letters” section, when using CP/M’s 
SUBMIT under C.D.R.’s RAM drive. The 
second is a topic which Doris Wagner and 
Alan Heigl could have covered in their 
first installment on the care and feeding 
of binary equipment [“Computer Self- 
Defense: The First Steps,” also in issue 
#28], but did not: insurance. I’ll turn first 
to Pilarski’s difficulty. 

There are significant variations in how 
the various CP/M-80 BIOSs handle SUB¬ 
MIT files. I have a problem similar to the 
one Pilarski describes when running the 
RAM drive under Magnolia Microsys¬ 
tem’s version 2.24. SUBMITS scratch file is 
written to the bootable disk and is im¬ 
mediately lost track of when the RAM 
drive is initialized as drive A:. On the 
other hand, standard Zenith version 
2.2.03 does not exhibit this. On the 
presumption that Pilarski must use 
C.D.R’s version 2.91-M BIOS, perhaps 
the simplest workaround is the one I 
devised for Magnolia’s version. 

First, set the cold-boot command line 
option to run only ARAM to initialize the 


RAM drive. Second, call the remainder 
of the SUBMIT file from drive B: (or 
wherever) with: B: SUBMIT B: RAM DRIVE. 
While this is a two- step procedure, it also 
has an advantage if RAM DRIVE. SUB is long. 
If you have a quick project, you don’t have 
to wait for the entire SUBMIT file to ex¬ 
ecute. Instead, after cold booting, you 
can change the default drive to B: and 
work entirely from floppy. 

Turning now to Wagner and Heigl’s 
omission, the subject of insurance is 
certainly something which everyone who 
purchases a microcomputer should con¬ 
sider. Many standard home and business 
policies do not cover software replace¬ 
ment! Check with your insurance agent to 
see if a rider can be added to your existing 
policy which will include at least this 
specific area. If none is available, there 
are a few agents who handle microcom¬ 
puter policies. I’ve been satisfied with: 
Data Security Insurance 
Box 9003 

Boulder, CO 80301 

Whoever you use, you should be parti¬ 
cularly interested in hardware and 
software replacement. And, if you are a 
business, you should also consider provi¬ 
sion for data-entry backup while a 
damaged or destroyed system is being 
repaired or replaced. 

However, whether you need data- 
recovery coverage—another option—is 
something you will need to decide. I 
deemed not; instead, I store my valuable 
data disks in a fire-proof safe. That, 
though, may be a bit over the falls! But it 
was a one-time expense and, in my rivery 
judgment, gives the disk library for my 
Neanderthal ’89 adequate protection. 

As your system grows (inevitably, as 
Wagner and Heigl mentioned, and I 
know), its value could very well approxi¬ 
mate that of your car. Would you drive 
without insurance? Then don’t compute 
without it! 

Kirk L. Thompson 
West Branch, IA 

Micronics responds 

A few corrections are required to Mr. 
Clarkson’s review of the H89 Speed Mod 
in issue #26 of Sextant [“Four Upgrades 
for the ’89”]. I would also like to comment 
on his response to Mr. Pilarski’s letter in 
issue #28. 

First, the Speed Mod review. Mr. 
Clarkson’s review was published nearly a 
year after he purchased Speed Mod, and 
did not evaluate the update software sent 
to him. Mr. Clarkson also derided 
speed’s inability to switch the H89 to 2 
MHz (even though it reported doing so). 
The documentation stated that the origi- 
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nal HDOS code operated at 4 MHz only. 
Source code for SPEED and for my first 
attempt at a software-selectable SY: driver 
were included on the disk to allow Speed 
Mod users to support non-Heath versions 
of CP/M and HDOS. In fact, several 
users have developed additional support 
for Speed Mod. Their code, with proper 
credit, is included on the current dis¬ 
tribution disk. 

The software (released March ’86) that 
Mr. Clarkson did not look at was the first 
HDOS version that supported both 2- 
and 4-MHz operation. The current ver¬ 
sion was released in March ’87 and was 
announced in issue #135 of Buss. Both 
Micronics’ CP/M and HDOS versions au¬ 
tomatically switch to 4 MHz during the 
boot process, eliminating the need to 
manually switch to 4 MHz. The current 
version of SPEED, for HDOS and CP/M, 
toggles, reports, or explicitly sets the op¬ 
erating speed to 2 or 4 MHz. Source code 
is included. Upgrades are available on 
CP/M or HDOS disks for $5 each, or free 
from our BBS (904/897-4966, 24 hours, 
300/1200 baud). The file SM89.LBR, locat¬ 
ed on drive Bl:, contains the software for 
CP/M and HDOS. 

In Mr. Clarkson’s reply to Mr. Pilarski, 
I must strongly disagree with Mr. 
Clarkson’s statement that “most public 
domain programs are worth exactly what 
you pay for them.” My BBS has several 
megabytes of public domain software that 


performs better than commercial soft¬ 
ware. The MDMxxx series, NSWEEP, and 
ZCPR are only a few of the examples that 
come immediately to mind. As to the 
software that Mr. Clarkson is selling, our 
improved version of SPEED with source is 
available free on the BBS for both CP/M 
and HDOS. CITOH.COM, with Turbo 
Pascal source, is also available. CITOH sets 
the margins, characters per inch, and 
other special features for the Prowriter 
printer. It can be easily adapted to Epson 
printers. The Software Toolworks C com¬ 
piler comes with a program, TAB.C, that 
replaces spaces with tabs. The reverse 
process is simple to derive from this ex¬ 
ample. 

Micronics Technology remains com¬ 
mitted to the H89. Our newest product, 
the WIN89, a 20-meg Winchester, dem¬ 
onstrates our continuing effort. 

Darrell C. Pelan, President 
Micronics Technology 
449 Barbados Way 
Niceville, FL 32578 

Mr. Clarksons article was a descrip¬ 
tion of his experiences with upgrading his 
’89, and not a review of any one product. 
He had no need to use the March 1986 
Speed Mod software update, since by that 
time he had already developed his own 
software. 

For a look at the WIN89, see Walt 
Janowski’s column, “The Eight-Bit 
World,” on page 38 of this issue. 


The clock does strike midnight 

Mr. Giambra’s “Put A Clock Face On 
Your TOO” [Sextant #28, May-June 1987] 
is nice cept the clock doesn’t strike at 
midnight and, being a night owl, I’d miss 
that. 

The internal clock never gets to 2400 
hours; therefore, the chime statement in 
line 300 will not produce twelve beeps for 
midnight because it’s actually 00:00 
hours. I solved it by adding a line: 

305 IF MID$(TIME$,4,2)="00" AND 

MID$(TIME$, 1,2)="00" THEN CHIME = 12 

Otherwise, a nice little program. (And 
it gives your house or office one of the 
most expensive alarm clocks in the neigh¬ 
borhood!) 

Thanks, Mr. Giambra and Sextant. 
Keep up the ideas. 

Rodney E. Cavin 
Altamonte Springs, FL 


Please send letters to: Editor, Sex¬ 
tant Magazine, 716 E Street S.E., 
Washington, DC 20003. Letters 
will be edited according to style 
and space requirements. Due to 
the volume of mail received, we are 
unable to print or respond to every 
letter we receive. 


H/Z89 High Performance Products 

Discover why hundreds of H/Z89’s still outperform PC clones! 



Hard Disk Systems 

Latest Technology 3.5 and 5.25 Inch Drives and Controller 
Includes Comprehensive Support Software for CP/M and HDOS 
Fully Compatible with HI7, H37, H47, 4 MHz, CDR, Magnolia, etc. 
Includes 2 Centronics- Parallel Printer Ports and Power Supply 
6 Month Limited Warranty with 1 Year Warranty on Drive Unit 


Fast and Easy to Install 

10 MB for Internal H/Z89 Mounting (65 ms) $795 

20 MB for Internal H/Z89 Mounting (65 ms) $895 

10 MB with External Cabinet (65 ms) $895 

20 MB with External Cabinet (65 ms) $995 

40 MB with External Cabinet (40 ms) $1350 

Optional 40 Track Floppy Drive (as Shown) $125 
Optional 80 Track Floppy Drive $175 

Users’ Manual Only (Deductable) $10 


fsi 
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SigmaSoft 

AND SYSTEMS 


“Support is the most important feature. ” 

17000 Dallas Parkway, Suite #207, Dallas, TX 75248 
(214) 380-6187 


Call NOW so we can rush our complete 
information package to you! 


Circle #185 on Reader Service Card 
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BOOKS FROM SEXTANT PUBLISHING COMPANY 


Heath/Zenith Users: 

Now you can get the books you 
need to make your time on the 
computer more productive—and 
at drastically reduced prices! 


For a limited time, Sextant Publishing 
Company has lowered prices on the 
popular FlipFast Guides to Zenith/Heath 
MS-DOS/Z-DOS and Zenith/Heath 
CP/M-80/85. As an added bonus, we’ll 
send you a FREE copy of How to Use: 
Zenith/Heath Computers, when you buy 
two or more of the FlipFast Guides'. 


You can buy any combination of the 
FlipFast Guides to get your FREE copy 
of the How to Use: Zenith/Heath 
Computers book—two MS-DOS books, 
two CP/M books, or one of each. You 
just have to buy two books —at their 
new low prices —to get one book 
FREE! 


ORDER YOUR BOOKS TODAY! 

Use the card attached above to order your FlipFast Guides 
and your FREE copy of How to Use: Zenith/Heath Computers'. 



Published at $19.95 
Now only $12.95 


Published at $12.95 
Now only $7.95 


Published at $19.95 
Now FREE with purchase 
of two FlipFast Guides 
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The FlipFast Guide to 
Zenith/Heath CP/M-80/85 

By William M. Adney 

For each CP/M command or 
subcommand you’ll find 

• required syntax • typical 
applications • specific examples • 
command requirements • applications 
notes • error message listings 

You can easily refer to listings of 

• CP/M 2.2 system calls 0-40 • BIOS 
jump table • 8080/8085 op codes • 
escape sequences and key functions 

Plus additional technical 
information on 

• the disk parameter block • disk 
parameter headers • file control 
blocks • CP/M memory addresses • 
contents of first page of memory 

Features a 6-page index of error 
messages 

190 pages 

Published in 1984 by 
S-A Design Books at $12.95 
Now only $7.95 


The FlipFast Guide to 
Zenith/Heath MS-DOS/Z-DOS 

By William M. Adney 

For each MS-DOS/Z-DOS 
command or subcommand you’ll 
find 

• the name of each command • 
command syntax • a short 
explanation of the typical application 
of the command or subcommand • 
examples that include an explanation 
of command function • a list of 
requirements that illustrate 
correct/optimum command operation 

• application notes about specific 
usage • error message listings 

Appendices provide a FlipFast 
reference to 

• EDLIN and all the EDLIN 
subcommands • a decimal/hex/ 
ASCII/control-key/MS-DOS-call 
conversion chart • a glossary of 
terms 

256 pages 
Published in 1985 by 
S-A Design Books at $19.95 
Now only $12.95 


How to Use: 

Zenith/Heath Computers 

By Hal Glatzer 

Here’s the guide to your H8, H/Z89, 
or H/Z100 computer system! Written 
specifically for users, Zenith/Heath 
Computers is both an introduction to 
computing concepts for the novice 
and a reference tool for the expert. It 
also serves as a buying guide for 
new hardware and software. Clear 
presentations of technical information 
are supplemented with photographs 
and illustrations. This is not a 
complicated users’ manual! 

Now, for a limited time, you can get a 
FREE copy of this book! Just order 
two copies of the FlipFast Guides to 
Zenith/Heath MS-DOS/Z-DOS or 
Zenith/Heath CP/M-80/85. Or get 
How to Use: Heath/Zenith 
Computers for $19.95 plus shipping. 

144 pages 

Published in 1982 by 
S-A Design Books at $19.95 

Now FREE with purchase 
of two FlipFast Guides 


Send me the books I’ve checked! 

□ Zenith/Heath MS-DOS/Z-DOS 

_copies @ $12.95 each = $_ 

□ Zenith/Heath CP/M-80/85 

_copies @ $7.95 each = $_ 

□ How to Use: Zenith/Heath Computers 

_copies @ $19.95* each = $_ 

-l-shipping charge ($2.50 
per order in U.S./Canada; 

$4.00 per book overseas) = $_ 

Total Payment = $_ 

*Buy any two FlipFast Guides and you 
get a FREE copy of How to Use: Zenith/ 
Heath Computers. 

□ Payment enclosed (checks must be in 
U.S. dollars payable on a U.S. bank) 

□ Charge my: _Visa _MasterCard 

Card #_ 

Expires_ 

Name_ 

Address_ 
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The Z181: Portability 
Without Compromise 

It weighs 12 pounds. That includes dual drives, 640K RAM, serial and parallel 
ports, a clock/calendar, and support for a color monitor and external mass 
storage. But what really sets it ahead of the competition is the way it passes the 
screen test. 

Don Carter 


“Delightful” is a word that is heard 
more often in the lobby of a theater than 
in the aisles of a computer show, but it 
does describe the Zenith Z181 laptop 
computer. A unique set of features 
establishes its superiority over many 
competitors. 

The Z181 is manufactured in Japan in 
accordance with Zenith specifications, 
and is the latest in the line of Heath/ 
Zenith computers compatible with the 
IBM Personal Computer. The basic Z181 
comes complete with two 3V£" drives, 
each capable of storing 720 kilobytes, 
double that of standard 5 1 // disks. It all 
fits in a sleek, slim package the size of an 
ordinary loose-leaf notebook. It costs 
$2,399 and weighs less than 12 pounds. 

(A newer version, the Z183, is now 
available; it’s faster and includes an inter¬ 
nal 10-megabyte hard disk. So, if you 
want, you can get a PC XT in miniature. 
See “Late News on the T81—and the 
T83,” accompanying this article.) 

The Z181 also comes standard with 
a full 640K of random-access memory 
(RAM), and a self-contained battery with 
a five-hour capacity when the disk drives „ 
are used sparingly. It runs the Microsoft J 
Disk Operating System (MS-DOS). £ 

Most notably, the Z181 sports a 10" 1 
liquid-crystal display (LCD) screen that -g 
has astonishing brilliance. Once again, § 
Heath/Zenith has taken a step forward in 'o 
furthering the design of microcomputers. s 

The Z181 was the only real hit of the | 
June 1986 National Computer Confer- § 
ence in Las Vegas, as well as of the PC £ 
Faire in San Francisco. There are many 
reasons why all the reviewers and critics 
have been so glowing in their reports of 


Don Carter is twice retired, having spent 
25 years in the Royal Canadian Air 
Force, and 25 more doing yacht work in 
Florida. He now keeps busy exploring 


the’181. 



the Z181. One is that this laptop is only 
13.4" x 11.6" x 2.9". This miniaturization 
has been achieved by excellent design 
and the use of new and radical surface- 
mount technology. (See “A Little Back¬ 
ground,” accompanying this article.) 

What a luxury it is to carry out research 
now. I can do my reading in a reference 


library with the Z181 right at hand, and 
not have to rewrite all my notes later. 

There are a number of other con¬ 
veniences offered by the Z181. Profes¬ 
sionals or technicians who must keep 
their desks or workbenches clear can 
place the Z181 in a drawer that has one 
side panel cut away so that the computer 
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A Little Background 


Miniaturization has been a con¬ 
tinuing trend in computer design. In 
1976, Iasis, Inc., of Sunnyvale, Cali¬ 
fornia, introduced the ia7301 “Com¬ 
puter in a Book.” An 8080A-based 
computer with IK each of RAM and 
ROM, a 24-key keypad, and an eight- 
character hexadecimal readout were 
mounted in a three-ring binder. The 
system was quite portable, even with 
the power supply and cassette re¬ 
corder. 

As far as public awareness is con¬ 
cerned, the big step was made when 
Radio Shack and NEC introduced 
“knee-top” portable computers. The 
hopes of Apple fans for a portable rose 
a few years ago when Apple an¬ 
nounced their lie with a floppy-disk 
drive, separate 12-v DC power sup¬ 
ply, and LCD readout. Those hopes 
promptly fell when the LCD option 
was withdrawn. 

A major advance was obtained with 
the advent of “surface-mount” tech¬ 
nology. Surface-mount technology dif¬ 
fers from conventional printed-circuit 
(PC) boards in a number of respects. 

With conventional boards, for in¬ 
stance, there are circuit traces on both 
sides. Soldering pads are frequently 
plated through, and component leads 
(pigtails) can go all the way through 
the board. With surface-mount tech¬ 
nology, boards are plated on only one 
side; components are cemented to the 
board. This improves heat dissipation 
and simplifies assembly. 

For surface-mount boards, the 


chips used are rectangular, with small 
connectors on all four sides. The con¬ 
nectors are joined to the circuit traces 
by special soldering instruments or 
silver-loaded epoxy. 

The components themselves are 
quite small; for instance, an eighth- 
watt resistor is only 3.2 x 1.6 x 0.6 
millimeters. Overall, the result is that 
surface-mount boards can be one- 
third the size of a normal PC board, 
and much thinner. 

As technology developed, almost 
every laptop (and there have been 
many) was the subject of much scruti¬ 
ny in computer shows and stores. But 
they all lacked certain important 
features, the most notable being an 
easily readable LCD. 

I found this puzzling, since a few 
low-priced calculators had displays 
that produced excellent contrast based 
just on reflected light. Their displays 
were remarkably distinct, and superi¬ 
or to those of many laptops. 

Finally, the “super-twist” tech¬ 
nology (now used in the Z171, Z181, 
and Z183) became available to com¬ 
puter manufacturers. Then it became 
a question of who would use it 
best. Predictably, Heath/Zenith beat 
the competition to the ultimate in 
design. 

(The details of Heath/Zenith s entry 
into the laptop field with the ZP-150, 
the Z171, and Z181 was neatly sum¬ 
marized by Wayne Rash in Sextant 
#26, January-February 1987. See 
“Zenith: Planning for the Future.”) 


can be immediately usable. On a business 
trip, this small tidy package will be a lot 
more convenient than the large bulky 
item you’d have to carry if you wanted to 
bring a conventional computer with you. 
At home, if you have young visitors whose 
activities must be monitored, the 181 can 
be stored in an absurdly small space; 
when you wish, it can be readily moved to 
a central location so that its pleasures can 
be shared. 

However, the prime reason for the ex¬ 
citement over the Z181 is that it is the 
first full-function laptop to give us a flat 
screen with so many of the features of 
a conventional cathode-ray tube (CRT). 
The aspect ratio is the same as on a CRT; 
your pie charts will be circular, not slight¬ 
ly egg-shaped. 

Most important, however, is that this 
LCD screen gives you a display that can 
be easily read in any light, even by 
kibitzers looking over your shoulder. You 
no longer need worry that using an LCD 
screen means having to get the angle and 
the lighting absolutely perfect for the 
screen to be just barely readable. 

Surprise! 

But I’m getting ahead of myself. 

The Z181 was first announced in the 
summer of 1986, and units became avail¬ 
able in September. By early October, I 
had collected sufficient details to decide 
that this laptop had all the features I had 
been seeking for several years. I called 
Heath Company to put in my order. 

My hopes faltered when I found that 
the sales department didn’t yet have the 
Z181 on any of its lists. The machine was 
expected to become available in mid- 
December. I became more cheerful, 
however, after they referred me to a 
higher echelon. The sales coordinator 
took my order, promising to try for an 
earlier date. 

However, I was about to have a real 


HARDWARE & SOFTWARE FOR HEATH/ZENITH COMPUTERS 


ANALYTICAL PRODUCTS 


4MHz mod for H89 .$45 

HDOS software .$ 5 

6MHz mod for H89 .$59 

Automatic Key Repeat for H19/H89 

REP3K Kit .$35 

REP3A Assembled .$45 

H89 Real Time Clock — with battery 

TIM2K Kit.$65 

TIM2A Assembled.$75 

Software on disk CP/M or HDOS.$10 

EMULATE — H89 breaks the format barrier! 
Read, write and format over 50 disk 
formats.$59 

CPC - CP/M to PCDOS transfer utility for 
H89/H8.$35 

Media Master .$36 


ZCPR3 — bootable Z-System for H89/H8 


Includes ZRDOS+ and book.$98 

NewWord — the better word processor 
Includes WORD plus by Oasis! 

CP/M 80.$145 

PCDOS, Z100, CP/M 86.$269 

SuperSort — original sorting program 
CP/M 80 or MSDOS.$119 

Smart Checkbook — personal finance 
CP/M 80 or MSDOS .$89 

Turbo Pascal — CP/M 80 or PCDOS . . .$59 

Turbo Modula 2 for CP/M 80.$85 

C/80 Compiler .$45 

DateStamper .$45 


CDR disk controller for H89.$349 

CDR Super RAM 89 

Main board w/512K RAM .$239 
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Uninterruptable Power Supply with sine wave 
output. 

UPS200 200 watt .$339 
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Terms: Check or Money Order — Visa, M/C — C.O.D. 
Add $4 per order for shipping and handling 
California residents add 6% tax 

805 / 688-0826 

ANAPRO 

CORPORATION 

213 Teri Sue Lane 
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surprise. Six days after I placed my order, 
the truck from United Parcel Service 
drove up and delivered two packages. It 
took no time at all for setup and testing 
(after a thank-you call to Heath). 

I had heard that some laptops were 
having serious compatibility problems 
with some programs written for the 
desktop MS-DOS computers. Not so 
the Z181. Except for Tandy’s IBM- 
compatible games, every piece of soft¬ 
ware was readily transferred and ran 
without a hitch. (More on compatibility 
later.) 

The LCD screen 

The greatest single advance the Z181 
presents is in screen design. In the past, 
LCDs were difficult to read unless both 
the light and the angle of viewing were 


The development of 
super-twist displays 
marks a great 
advance in 
engineering. 


precisely suitable. (Backlighting an LCD 
screen improved its display quality, but 
could not completely overcome its limita¬ 
tions.) 

Conventional LCDs are referred to as 
“twisted nematic’’ devices. The new LCD 
screen is the product of what is called 
“super-twist” technology. Here, an elec¬ 
troluminescent layer provides a back¬ 
light. In front of this is a “super-twisted 
birefringent-effect” (SBE) LCD screen; 
as with conventional LCDs, the crystals 
are re-oriented to block out light, there¬ 
by forming the individual dark letters 
against a light background. 

The “super-twist” LCD is character¬ 
ized by its unique cigar-shaped crystals; 
these can be oriented so closely together 
that virtually all light is blocked off. The 
result is a high-resolution display with a 
contrast ratio of 12 to 1 (which is compara¬ 
ble to the 15 to 1 of the average CRT). 
Conventional LCDs provide a contrast 
ratio of only 3 to 1. 

The Z181’s presentation is rock steady 
without a trace of flicker. To conserve 
power, the backlight automatically turns 
off if there has been no keyboard action 
for two minutes—it turns back on as soon 
as a key is depressed. 

Unlike virtually all laptops, the aspect 
ratio of the Z181 screen is, as mentioned 
above, identical to that of a full-size CRT. 
Circles and squares are shown in their 
true form instead of as ovals and rectan¬ 
gles. A full 25 lines of 80 super-sharp 
characters are presented on the screen. 

Located between the disk drives, two 
sliders (contrast and brightness) can be 


adjusted to provide an optimum presenta¬ 
tion to suit any room-light condition. 
When the brightness is turned all the way 
to MIN, the screen is darkened, but text 
can still be made readable by a tilt to the 
best angle. 

When these two controls are adjusted 
to an ideal setting, however, the effect is 
quite magical. You get deep midnight- 
blue characters on a silvery background. 
It’s rather like night and day, the ex¬ 
tremes of color in a tropical sky. (But take 
care: there’s a soft hum that might prove 
to be too relaxing.) 

The development of LCDs has been 
progressing slowly for many years, ever 
since digital watches and meters were 
introduced. Larger LCDs were ideal for 
the alphanumeric output of marine Fa¬ 
thometers and lorans, and incandescent 
backlighting became necessary for 
greater readability. 

But this new development—super¬ 
twist displays—marks a great advance in 
engineering. There are now more than 
ten layers in the LCD panel, including 
polarizing elements, glass, barriers, and 
crystal electrodes. The life expectancy of 
the super-twist LCDs is considered to 
be excellent. (However, sunlight shortens 
the life of some types of loran displays. 
And technicians know that if a digital 
meter is carried around in a car, the LCD 
screen blackens in a few years. This will 
probably happen whenever the LCD is 
exposed to heat for long periods of time.) 

Incidentally, I have found that many 
hours of work with this LCD screen does 
not induce even a trace of eyestrain. My 
only problem is finding the cursor when it 
is buried in text—perhaps more vertical 
separation and a slower pulse might in¬ 
crease the contrast. (The Technical Refer¬ 
ence Manual gives the codes for changing 
the size of the cursor, but I have not yet 
tried it.) 

The keyboard 

If you are used to the keyboards on 
Heath/Zenith desktop computers, you 
may notice that the Z181’s keys are faster 
and have a somewhat lighter touch. The 
keyboard uses a technique known in the 
electronic typewriter trade as “break¬ 
over.” This provides full tactile response 
by changing the back resistance fairly 
rapidly at the end of the keystroke, but 
completing the circuit near the half-way 
point. 

Full travel is about 3 /i6\ and the click at 
the end of each stroke can be almost 
completely subdued by using the lightest 
possible touch. Typists used to a type¬ 
writer find the keyboard more re¬ 
sponsive, and newcomers discover how 
easy it is to learn touch typing. 

This full-sized keyboard has been fitted 
into a compact package by reducing the 
number of keys to 75 from the 84 usually 
found on Heath/Zenith’s IBM compati¬ 
bles. (An addition is the Fn key, located in 
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\ 1 CATALOG 

AND APPLICATIONS GUIDE 


AFFORDABLE 

ENGINEERING 

SOFTWARE 

PC/MSDOS - Macintosh - CP/M 


r > 

ACNAP- M 25.00 

AC Network Analysis 

Component libraries, Macros, AUTO 

Execute 

DCNAP — $ 95.00 

DC Network Analysis. Component 
libraries, Macros, AUTO Execute 

spp — *125.00 

Signal Processing Program 
Macros, AUTO Execute, Windowing 

plotpro - $ 72.95 

Scientific Graph Printing 

PCPLOT3 - $ 95.00 

High Resolution Graphics, Screen and 
Printer Graphics 

LOCIPRO - 572.95 

Root Locus Analysis 
Macros, AUTO Execute. BATCH 

ACTFIL- $ 72.95 

Active Filter Design, Analysis, Synthesis 


stap- $ 72.95 

Static Thermal and Heat Sink Analysis 

MATRIX MAGIC - 572.95 

Matrix Manipulation and Test 

RIGHTWRITER - $ 95.00 

Report Proofreader Program, 

Applies 2200 rules of English 

pop- *95.00 

Scientific plotting program for pen 
plotters 

TEKCALC - 572.95 

Programmable scientific 
calculator/statistics program 

COMCALC - $ 72.95 

Communications budget calculator 
and Spreadsheet Program . 

XFER — *72.95 

Transfer Function Analysis and Circuit 
Synthesis 


| Engineering 


Professional Software (7T4) 781-0252 

2200 Business Way, Suite 207, Riverside. CA 92501 U.S.A. TELEX-3089864 


Circle #155 on Reader Service Card 


EXAM BUILDER 

The Most Comprehensive Exam Storage 
and Generation System on the Market — 
In Use In Over 200 Major Universities 

• Multiple User-Chosen Subjects 

• Complete Question Entry/Edit 
Capability 

• Random or teacher-selected items 
for finished exam 

• Single or Multi-Subject Exams 

• Printed copy is ready for 
reproduction 

• Master list print capability 

• Password protected answer keys 

• Zenith, Apple, TRS-80, IBM 
School Purchase Orders Accepted 

No Time Limit Guarantee 
$99.95 

(316) 682-0156 

A.U. SOFTWARE—DEPT. ST 
P.O. Box 8369 
Wichita, KS 67208 


Circle #130 on Reader Service Card 


PREMIUM SOFTWARE 
for database, word processing 
and code writing 

Pearlsoft’s Personal Pearl and Basic Accounting 
is user customizable. No code writing. Paint the 
screen the way you want it and Pearl self¬ 
compiles. $149.95 for Personal Pearl, $495 for 
Accounting. Accounting runs within Framework 
II in MS-DOS. 

Compuview’s Vedit Plus $185, VSpell $79, 
VPrint $79, have long been the favorite of 
programmers—now a complete package for 
word processing. VeditPlus has multiple 
windows, pop-up menus, Keystroke Macros, 
and executes DOS programs. Yes, windows in 
CP/M! 

All software available and use tested for CP/M 
2.2 & 3.0 and MS-DOS. Magnolia’s implemen¬ 
tation of CP/M 3.0 runs all of this software 
FAST and without modification on the H89-90. 
Two drives recommended but hard disk is not 
necessary. We run 1.2 MB 8" drives 
successfully. 

Sinissippi Synergistic 

P.O. Box 70, Horicon, Wl 53032 
414-485-2220 


Circle #159 on Reader Service Card 
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the lower left corner of the keyboard.) 
Functions usually performed by the 
numeric keypad have been allotted to 
keys surrounding the “I”. The keys are 
marked with orange identifiers, and this 
feature is locked in by means of Fn- 
NumLock. 

Four cursor-control keys in the form of 
a cross are conveniently located at the 
upper right, and have dual functions 
(marked with blue lettering); when used 
with the Fn key, they provide page up, 
page down, home, and end. Another val¬ 
uable function, Fn-PrtScr, will send ev¬ 
erything on the screen to the printer. 

Although the dual functions appear 
somewhat complex, they become quite 
natural after a few sessions. In the man¬ 
ual, a table of 28 key sequences provides a 
cross-reference between the Z181 and an 
IBM PC. Except for keys such as Alt, 
Break, etc., all keys are self-repeating 
when held down for more than a second. 

I miss the old-fashioned mechanical 
CAPS LOCK feature; on this keyboard, 
there is no visual signal to remind me I’m 
in caps mode, and I occasionally find 
myself typing part of a line in uppercase. 
This would be a point where a light- 
emitting diode (LED) would come in 
handy. Moreover, it has been incorpo¬ 
rated in other battery-powered ma¬ 
chines. On Canon typewriters, for in¬ 
stance, there is a bright red LED in one 
corner of the LOCK key, which is quite 
logical. Whether your eyes glance toward 
the text or toward the keyboard, you are 
aware of the status. 

Hooking up a color monitor 

You will see an unusual presentation on 
the LCD screen if you call up the 16-color 
test display from the resident monitor 
routines. (See “Multi-Function Monitor,” 
below.) The result is not really shades of 
gray, but six or seven tints of brown, 
purple, and indigo—probably the result 


of the backlight and the alignment of 
crystals. It’s rather spooky to see a sem¬ 
blance of color on a monochrome screen. 

But while the LCD screen is mono¬ 
chrome, the Z181 will give you color if 
you have it hooked up to a standard color 
monitor. Fn-FlO will kill the LCD dis¬ 
play and activate the monitor. And if you 
are going to make heavy use of a Z181 in a 
location with AC power, it might be 
worthwhile to consider a separate moni¬ 
tor—at least until more is known about 


A faster chip 
is present 
in an upgraded 
version of the 
Z181. 


the expected life and replacement cost of 
the LCD screen. 

The Z181 screen is not removable, so 
the monitor must be placed to one side 
during use. Alternatively, the screen can 
be tilted back all the way; this will leave 
its edge about nine inches above the desk 
top. The computer can then be bridged 
by a stand holding the monitor. (This 
makes a satisfactory arrangement except 
for those who must wear bifocals—read¬ 
ing glasses are in order.) 

The Z181’s video-controller board is 
based on the V6355 chip and emulates 
IBM’s Color Graphics Adapter (CGA) 
board, the standard until the Enhanced 
Graphics Adapter (EGA) board was intro¬ 
duced last year. With a color monitor, 
CGA-compatible programs will allow you 
to choose between two palettes of four 
colors each out of a possible 16. The 
display is 320 x 200 pixels. (EGA compati¬ 
bility has already been adopted by 


Kaypro in their newly announced 3000 
laptop, and I would hope that Zenith is 
considering it as a possibility for future 
versions of the Z181.) 

Heath’s ZVM-1330 color monitor is a 
good match for the Z181; this monitor is 
an RGBi type, which recognizes two in¬ 
tensity levels as well as the standard red, 
green, and blue signals. This allows it to 
recognize 16 colors; IBM-compatible 
software will allow you to select among 
palettes of four colors at a time. 

But the Z181 is not inherently limited 
to CGA operation. The V6355 board can 
produce a total of 512 colors and form 
16-color palettes. (The V6355 chip is also 
capable of producing a 640-x-240-pixel 
screen, but the Z181 would need addi¬ 
tional support logic and video memory 
for this.) 

Additionally, the V6355 gives you the 
capability of defining a sprite, a pattern of 
pixels that can be moved around as an 
independent unit. This hardware feature 
will require software that has the capabili¬ 
ty of accessing it. 

Even though the Z181’s color display is 
limited to the normal 320 x 200 pixels, its 
new color capabilities offer exciting 
potentials that software developers might 
do well to exploit. 

(You might want to consider this possi¬ 
bility when selecting a video monitor. A 
step above the ZVM-1330 is the ZVM- 
1380, an RGBrgb type; it accepts a sepa¬ 
rate intensity signal for each of the three 
primary colors, and produces a possible 
64 colors.) 

Chips and options 

The Z181’s central processor is a 4.77- 
megahertz 80C88; this 16-bit chip is func¬ 
tionally equivalent to the 8088 in the 
Z150 and other compatibles, but uses 
complementary metal-oxide semicon¬ 
ductor (CMOS) technology for lower 
power requirements. 



IBM-PC 

IN 

An H / Z-100 


Basic Board W / HUG Software $149.00 
HUG ZPC V2 & UPGRADE 

Both Included 

An $80.00 Value 

This EXCELLENT COMBINATION is used by many 
universities, colleges and the U.S. Naval Academy. 

Options Available 

•No Solder H / Z-100 Mod Kit $5. 

•COM 1 $44. *COM 2 $39. -Clock $44. 
•8Mhz V20's $11. 

•8Mhz Interrupt Kits, $12. 

H / Z-100 Requires Modifications and 768K of RAM 

CHECKS AND M.O. IN US FUNDS, VISA AND MC ACCEPTED 
US ORDERS ADD $4.00 S & H, APO & FPO ADD $7.00 S & H 
CA RESIDENTS ADD SALES TAX 

IBM-PC is a resgistered trademark of IBM Corp. 

ZPC is a product of the Heath Users Group 


OTHER MFR’S PRODUCTS at LOWEST PRICES 

•HARD DISK DRIVES 

Fujitsu, Seagate, Miniscribe, Rodime and others 

5.25", 3.5", naked or packaged 

e.g. 20mb $269.,30mb & 299, SCSI PC $149. 

ST-225-N & CDR-11B for Z/100 $799 

Call for current pricing 

•FANTASTIC FLOPPIES 
5.25", DS/DD includes tyvek sleeve, label 
write protect and reinforced hub ring 
Thousands in use without a single bug! 

Life time guarantee. 20 for $10.00 

•6 OUTLET POWER STRIP 

15Amp, Surge and Noise suppression, 

SL Waber model no. PM6-NS $15.00 

All prices are plus S & H 

Call or write for further information 

Scottie Systems 

2667 Cropley Ave. #123 
San Jose, CA 95132 
(408) 259-6226 
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Today s headlong quest for speed may 
rate 4.77 MHz as a bit slow. One critic 
who made this complaint was amused 
when I pointed out a Zenith option that 
could be used to offset the “slow” speed. I 
suggested that the power cable to the 
cigarette lighter encourages the use of the 
Z181 while commuting. Any seconds lost 
at home or work can be recovered at 
traffic stops. 

However, public demand is important; 
as mentioned in “Late News on the 
181—and the 183,” accompanying this 
article, a faster chip is present in an 
upgraded version of the Z181. And Intel’s 
CMOS version of the 80286 processor is 
in production, so we can assume that an 
AT-compatible version of a laptop is feasi¬ 
ble. In the meantime, by plugging in the 
optional 8087 numeric co-processor, you 
will be able to rival the performance of 
mainframe computers when running en¬ 
gineering computations and some types 
of graphics software. 

Heath offers an 8087 co-processor (the 
Z316-8) for $285—it’s a real aid for any¬ 
one doing a lot of number crunching. In 
brief, the 8087 accepts four-function 
arithmetic data, and processes it a hun¬ 
dred times faster than the 80C88. Square 
roots and trigonometric functions also 
gain high speed. 

But beware of bargains. Although Intel 
has a monopoly on the 8087, it comes in 
different speeds. Some are not as reliable 


as others, and some may not operate in 
all machines. Money-back guarantees are 
seldom offered. 

(For more on the benefits and use of 
the 8087, see “Speeding Up Your TOO or 
150 With the 8087 Math Chip” by Alan T. 
Moffet, in Sextant #21, March-April 
1986.) 

Benefits of 3 V 2 " disks 
include doubled 
storage capacity and 
easy handling. 

The size of the RAM is satisfactory for 
running all the large popular business 
programs. The only internal plug-in op¬ 
tions are a 300/1200-baud Hayes- 
compatible modem and an 8087 co-pro¬ 
cessor. 

Along the back of the computer (cov¬ 
ered by a hinged door) are the sockets for 
a parallel printer, external floppy-disk 
drives (designated EXT FDD), and an RGB/ 
video monitor. Here, too, is the RS232C 
serial port, which will accept an external 
modem, a bar-code reader, or a mouse. 

The serial port also supports PCXFER. 
This program comes with the Z181 on 
both 3 V 2 " and 5 1 // disks; it can be used to 
transfer ordinary ASCII text between the 


Z181 and an IBM compatible through a 
null-modem cable. 

Alas, the Z181 is like most IBM com¬ 
patibles in that it does not come with a 
socket for any analog interface. So, the 
most enticing, entertaining, and exciting 
graphics program for adults, Microsoft’s 
Flight Simulator, will result in frequent 
crash landings—four cursor-control keys 
make a poor substitute for a joystick. 

Disk drives 

Another outstanding feature is the 
shock-mounted 3Vfc" drives, which pop up 
for convenient loading, with their LEDs 
in plain sight between them. These 
drives are being heralded as the new 
standard. IBM’s PC AT can accept the 
3 V 2 " drives as an option, and they have 
dropped the 5V4" drives as part of the 
standard package for their new Personal 
System/2 models. These compact drives 
can be added as optional accessories to 
Heath/Zenith’s older IBM compatibles. 
Some new IBM software is being market¬ 
ed with both sizes of disks in one package. 

The advantages of SV 2 " disks include 
ease of handling, small size, and a storage 
capacity double that of standard 5W' 
disks. Also, the disk is quite rugged; 
it is enclosed permanently in a hard 
plastic container with an aluminum slid¬ 
ing screen covering its read/write access 
window. (It is quite true that a 3Vfe" disk 
can be carried safely in a pocket, but I 



"This thing is fabulous” 

John C. Dvorak* 


nri 

BROOKLYN 

BRIDGE I 


We couldn’t agree more with John Dvorak, and couldn’t 
have said it better: “Buy the Brooklyn Bridge from White 
Crane Systems.... It's a combination cable and software 
package that hooks the Toshiba or Zenith (and other MS- 
DOS laptops) to your PC, XT or AT via the serial port and 
allows you full access to all the disk drives of both 
machines for effortless file transfer (at 115K bits per 
second).... Installation is a snap. It works first time out, 
no glitches. It’s transparent. It’s great. And since it’s 
priced at $129.95, it would be silly to buy an add-on drive 
for your MS-DOS laptop. 


“Call the company at (404)454-7911 or write them at White 
white crane Crane Systems, 6889 Peachtree Industrial Boulevard (Suite 
systems 151), Norcross, GA 30092. My highest recommendation.” 


404-454-7911 
Suite 151 

6889 Peachtree Ind. 


* Reprinted from PC Magazine 
February 10,1987 
Copyright 1987 Ziff 
Communications Company 


Boulevard 

Norcross, Georgia 
30092 hh 
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Microsystems Call™ 100! 
Communications Software 

COMPLETE COMMUNICATIONS 

■ Unmatched VT-100 emulation including true 132-column, 
double-high, and double-wide characters. 

■ Error-free file transfers with XMODEM protocol. 

■ Communication with VAX computers, other PCs, or 
information utilities such as The Source™, CompuServe™, 
DELPHI™, NewsNet™, or MCI Mail™. 

EASY-TO-USE 

■ Scripts, keyboard macros, and Hayes auto-dialing simplify 
your routine communications tasks. 

■ ''Hot-key" leaves your DOS only a keystroke away. 

■ Lotus™-style menus are simple to learn and use, yet never get 
in your way. 

(available in August 1987) 

■ Graphics terminal emulation ($30 option). 

■ fast file transfer protocol. 

VALUE 

■ Introductory price of $49 until August 15, 1987. 

■ For your Z-100, Z-150, Z-200, IBM™ PC, or compatible. 

■ Not copy-protected. 60-day guarantee. Free upgrades. 


I want complete communications. Send me_copies 

of Call 100! at the introductory price of $49 each ($59 after 
August 15, 1987). 

Please include $2.50 for shipping and handling. California 
residents add $3.43 sales tax. 

NAME:_ 

ADDRESS:_ 

CITY:_STATE:_ZIP:_ 

Mail to. Microsystems Company (408) 358-2224 

16987 Frank Ave., Dept. 73, Los Gatos, CA 95030 
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B Boot 

C Display 16 color bars, to adjust an RGB monitor 

D Display memory in hex by address and range 

E Examine a memory byte 

F Fill memory from list 

G Execute (go) 

H Math in hex 

I Display contents of a port (input) 

M Move a block of memory 

O Output to a port 

R Examine contents of a CPU register 

S Search memory for a string 

T Single-step a trace through user program 

U Disassembler 

V Set video/scroll mode 


Table 1. Commands available through monitor routines stored in the Z181’s 
read-only memory. 


€ SOFTWARE INC. 


★ YOUR AUTHORIZED ZENITH DEALER ★ 


We have all types of high quality Zenith computers. 

Z-148’s, Z-158’s, Z-181 ’s, and the hot Z-248 
Please call for pricing in the configuration you need. 


OUR OWN QUALITY SIRIUS SOFTWARE 


BERLIN: Control over 100 planes at once while you take command of the air war over Europe 
during WWII. Play the American side or the German side against the computer. Berlin is for the 
Z-100 only. (One or more players.) 

$39.95 


SUPER TREK: A space war game in full color graphics. Do battle with the dreaded Kligites. 
Avoid worm holes, experience black holes. Super Trek is for the Z-150 or Z-100. 


Z-148 starting at. 

Z-158 starting at. 

Z-181 starting at. 

Z-248 starting at. 

20 meg HD/with con. 

40 meg HS drives w/o con. 

80 meg HS drives w/o con. 

Easy PC Emulator. 

Easy Win (Z-100 HD). 

Printers (LQ & DM). 

Color Monitors. 

Pro Design II. 

Jet. 

Flight Simulator. 

Orbiter . 

Moonmist . 

Xtree. 

Hot . 

dBase, Q & A, and hundreds of others 


Orders Only Florida Residents 

Please PHONE Inquiries 

1 - 800 - 423-7801 1 - 305 - 971-8068 

SIRIUS SOFTWARE, INC., 1524 N.W. 65th Ave., Margate, FL 33063 

Add $2.00 or 2% minimum lor shipping and handling 
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$29.95 


.$1039.00 
.$1599.00 
.$1899.00 
. $2799.00 

.. $499.00 i ^ 

.. $949.00 

.call 

.call 

.call 

.call \ 

.call 

.. $239.00 
... $42.45 
... $42.45 
... $42.45 
... $33.95 

BERL 

.call 



IN 



suspect it should first be slipped into the 
dustproof plastic sleeve in which it is 
usually delivered.) 

The future of the 3 V 2 " format looks 
promising; several firms have already an¬ 
nounced pilot production of 3Vfe" disks; 
using improved drives and thinner disk 
coatings, 3Vfc" disks can have storage ca¬ 
pacities of from two up to seven mega¬ 
bytes. Seagate Technology (remember 
Alan Shugart, who produced some of the 
first disk drives for desktop computers?) 
offers a 30-meg Winchester that fits into 
the same 3Yz drive-space configuration. 
So we are slipping into a new generation, 
much as we did in yesteryear when 5 1 // 
disks became more popular than 8" disks. 

(There is an important note in the 
Technical Reference Manual, by the way. 
It states that the dummy disks shipped in 
the drives should be inserted when the 
Z181 is carried any distance—a point to 
remember if you frequently carry the 
computer between floors or between 
buildings.) 

External 5V4 ,f drives 

When the Z181 first came out, some 
people told me that you needed special 
software to transfer data from 5 1 // to 3V2 
disks. Contrary to those reports, I found 
that isn’t necessary. A rear-mounted 
socket accepts a cable connection to two 
5W' drives, 40- or 80-track, single- or 
double-sided, and the Z181 can be con¬ 
figured to read 320K disks. (MS-DOS’s 
DRIVPARM command takes care of this. 
See below about including a suitable com¬ 
mand line in your CONFIG.SYS file.) 

This was important to me because most 
of the software already available was on 
5Vi" disks. However, in October 1986 the 
interconnecting cable was not available, 
so I had to make one myself. Fortunately, 
a cable is now available from Heath (part 
number HCA-76), so hooking up a 5Vi" 
drive should be no problem at all. 

The multi-function monitor 

If you have had a Heath/Zenith com¬ 
puter for any length of time, you may 
have had occasion to use the built-in mon¬ 
itor routines stored in the computer’s 
read-only memory (ROM). If you don’t 
have auto-boot enabled, of course, you 
use at least one of them—every time you 
hit “B” to boot. And if you have ever had a 
bad memory chip, the memory test has 
come in handy. 

Such user-accessible routines are un¬ 
usual in laptops; even some manufactur¬ 
ers of desktops do not provide them. 
Heath/Zenith, however, did not use port¬ 
ability and small size as an excuse to 
scrimp. In the Z181, a full complement of 
routines is included in the ROM-resident 
Multi-Function Monitor MFM-180. 
MFM provides a real-time clock and 
calendar, and an automatic test of vital 
functions during the power-up cycle. 

The monitor program allows the user 
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YOU 
NEED 
SEXTANT 



Your computer can do a lot for 
you —if you have the support you 
need. One source of support 
thousands of Heath/Zenith users rely 
upon is Sextant magazine—the only 
independent magazine about your 
Heath/Zenith computer. Whether you 
use an H/Z150, H/Z100, H/Z89, or 
H8, you’ll find articles in every issue 
which apply to your system. 

You can explore MS-DOS, Z-DOS, 
CP/M, and HDOS in Sextant. 
Applications, programs, compatible 
hardware and software, and the 
latest developments in the 
Heath/Zenith community are among 
the topics covered in every issue of 
Sextant. Regular features include: 

“How-to” articles. Designed to help 
you enhance your system. Read how 
other users have altered their 
systems to suit their needs—and 
how you can too. 


Reviews of products from Zenith 
and independent suppliers. Written 
to help answer your questions about 
hardware and software purchases 
you’re considering. 

Short program listings. These 
include utility programs and games, 
which you can use immediately. 

Advertising by independent 
suppliers. You’ll find many products 
advertised for your Heath/Zenith 
system that you just won’t find 
anywhere else. 

Coverage of community affairs. 

You’ll read about major events, 
conferences, and personalities in the 
Heath/Zenith user community, and 
what effect they could have on you. 

Don’t miss all the information 
packed into each issue of Sextant ! 



Start your subscription today! T 

Call Toll Free: . 

800 / 341-1522 

(DATATEL 800™, for orders only, Monday-Friday 
8 a.m.-9 p.m., and Saturday 9 a.m.-5 pm, 

Eastern Time) . 


Or mail this coupon to: 

Sextant, Dept. S29 
716 E Street, S.E. 

Washington, DC 20003 

Please allow 6-8 weeks for delivery of your first issue. 


Money-Back Guarantee 

Your satisfaction with Sextant is completely guaranteed. 

If at any time you’re not completely satisfied, just let us 1 

know and your money will be refunded—even for the 

issues you’ve already received. L 


--- 1 

I need Sextantl . 

Send me: 

□ 12 issues for $29.91 ($34.50 to Canada) 

□ 6 issues for $14.97 ($17.25 to Canada; $21 

overseas via surface mail, $35 via air mail) * 

□ Payment enclosed (checks must be in U.S. dollars 
payable on a U.S. bank) 

□ Bill me 

□ Charge my: □ Visa □ MasterCard . 

Card #_ I 

Expiration date_ i 

Name_ 

Address_ I 


Sextant, Dept. S29, 716 E Street S.E., Washington, DC 20003 1 

____I 


Sextant July-August 1987 15 














to access very complete diagnostics of 
disk drives, keyboard, and memory. You 
can interrupt these long tests at any point. 
A full menu of commands is presented on 
the screen when you invoke the monitor 
routines by means of Ctrl-Fn-Alt-Del 
followed by a question mark. (See Table 1 
for a list of these options.) 

Many owners may never use the moni¬ 
tor program unless drive A: proves 
balky—it lets you key in B1 to boot from 
the second drive, or B2 to activate the 
5 1 // external drive. Nonetheless, such a 
completely controlled monitor program 
in a laptop is just one more indicator of 
real value. 

The clock 

Besides providing diagnostics, the 
monitor routines may come in handy in 
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dealing with the ’181’s clock/calendar. 

The boot routine normally displays the 
date and time when booting is complet¬ 
ed; you can then acknowledge with 
RETURN, or insert a correction. But that 
correction will last only until the comput¬ 
er is shut down. 

To apply a correction that will continue 
after switch-off, you will need to use the 
RTCLOCK program that’s supplied to set 
the Z181’s clock/calendar. Unfortunately, 
the RTCLOCK version that I have would 
not work. However, I received instruc¬ 
tions from Zenith telling me what to do. 

Frankly, I’m not sure what the bug is or 
what the correction procedure really ac¬ 
complishes, but it involves outputting 
values to three port addresses (5D, 5C, 
and 5B hex). 

To do so, first go into the monitor 
program (Ctrl-Fn-Alt-Ins). At the moni¬ 
tor prompt (->), enter: 
05D,3<return> 

O5C,0<return> 

O5B,0<return> 

Then, with the system disk in drive A:, 
hit Ctrl-Alt-Del to boot MS-DOS. Enter 
RETURN at the time and date prompts, 
and only then do you enter 
rtclock mm/dd/yy hh:mm:ss 

<RETURN> 

to set the clock/calendar. 

Battery power—it s handy 

My Z181 uses a ten-celled Sanyo bat¬ 


tery called a Cadnica. This appears to be 
an ordinary nickel-cadmium battery, and 
similar to those that have been widely 
used in portable transceivers since the 
early ’70s. Each cell measures about 2" 
by and has a nominal voltage of 1.2 v, 
with a capacity of 1500 milliampere- 
hour s (mah). 

The Z181 is powered much like some 
cassette recorders. Battery power is 
available all the time; to run off AC power 
or charge the batteries, the charger is 
part of the plug that goes into the wall 
socket. 

This way of doing things has the great 
advantage of fitting the computer with an 
uninterruptible power supply, a feature 
that would have added at least $500 to a 
desktop computer. Unlike many laptops, 
the Z181 is indifferent to plug-in or dis¬ 
connection of the external power. 

This saved me grief in the very first 
month of operation: while I was transfer¬ 
ring a program from the external drive, 
the 120-v AC was cut off for a few 
seconds. Fortunately, only the 3Vz n drive 
was running at the time, so no data was 
lost. 

(Zenith suggests that if the laptop is 
going to be using AC power for an ex¬ 
tended period of time, the battery should 
be charged and removed.) 

A side benefit is gained by having the 
charger in a separate unit. It avoids the 
greatest single challenge to a computer’s 


HUG-CON SPECIAL ! 


ONLY 4! 


This year we are making our $49.95 
HUGCON show special price for 
Perks and Perks-PC available to our 
mail order customers nationwide. 
Offer applies only to mail orders for 
Perks and Perks-PC (reg. $69.95) 
which are received during the month 
of August and which include pay¬ 
ment in full (check) with the order. 
Offer does not apply to PO’s, credit 
card orders, COD orders, etc. Please 
add $4.00 S&H, Michigan residents 
please add Michigan 4% sales tax 
also. Send order with payment to: 

Barry A. Watzman 
560 Sunset Rd. 

Benton Harbor, Mi. 49022 
(616) 925-3136 
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APPLICATIONS 


« CAD CAE CAM 

• DATA BASE MANAGEMENT 

• SPREADSHEET CALCULATIONS 

• S0F71ARE DEVELOPMENT 


ft ENGINEERING 


AT—150 CPU 

' 8/10 Wiz 0/1 Wot t Stott 512K MEMORY 

• TRUE 18 SIT (80286) PROCESSOR 

• ROM BASED SETUP/DEBUGGER 

• RUNS EXISTING 150/160 CARDS/HAROWARE 

• SINGLE BOARD 8 LAYER VLSI TECHNOLOGY 

$ 895 Kun 
• sa skcml «n* 


AT—150 BACKPLANE 

• 8 BIT. 16/32 BIT EXPANDABLE BUS 

• 20/24/32 BIT ADDRESS (16 MEG) 

. INTERMIX UP TO 8 PC/AT CARDS 
. FULLY COMPATIBLE WITH 150/160 

• HIGH SPEED MULTI-LAYER BOARD 

» POWER L.E.D.'s, AD0ED FILTERING 

• ACCEPTS Z200 CARDS 


BAK BOA® 8 BIT KIT I BIT ASST/TESTES 
t 99 t 1« t tit 

t SEE SPECIAL OFFER 


H—89 


• 1 MEGABYTE RAM BOARD 

• ASSY/TESTED WITH 256K 


$ 145 


SPECIAL INTRODUCTORY OFFER 

. 8 Mhz CPU . $ 795 

» 8 BIT TESTED BUS . t 155 

. 8 Mhz CPU/BUS COMBO .. t 949 

TAX t SHIPPING EXTRA 


Z150 T.D. ENGINEERING Z160 


(619) 271-1077 


13941 OLIVE MESA CT. 
POWAY. CA. 92064 


( 619 ) 748-8529 


Circle #235 on Reader Service Card 


16 Sextant July-August 1987 


























reliability—heat radiated from a power 
supply. 

. . . but follow directions 

Perhaps the major complication to 
using a battery-powered computer arises 
from the need to regularly recharge the 
battery. When the “Low Power” LED 
starts to blink, it is obviously time to 
recharge. But a number of people have 

Charging nicads does 
require care—you 
don’t want to charge 
them too much or let 
them fall too low. 

been irked by the fact (noted in the 
Owner’s Manual) that you must always 
remember to unplug the charger from 
the wall and remove it from the computer 
after twelve hours. Surely it would not 
have been much of a problem to have 
inserted another LED to show when the 
battery is fully charged. Any technician 
who has serviced nicad batteries can 
verify this. 

Charging nicads does, however, re¬ 
quire some care. First, you don’t want to 
charge them too much. The Technical 
Reference Manual states that eight hours 
is sufficient to charge a fully discharged 
battery; more than 12 hours actually 
starts to cause damage. 

Also, you shouldn’t let them fall too 
low. Once a nicad’s voltage falls well 
below one volt, there is a chance it will 


reverse its polarity, causing gas to be 
vented and permanent failure of the 
battery. 

I don’t think there is too much danger 
of this happening with the Z181, how¬ 
ever. The manual indicates that the 
battery is “fully” discharged when the 
blinking “Low Power” LED goes out. But 
I found out that operation will fail while 
the LED is still blinking: the screen gets 
quite dark, and then in a few minutes the 
system crashes. 

The most likely problem is that you 
might charge the battery too often. 
Zenith instructs you to periodically allow 
the battery to become “fully” discharged, 
and then follow that by a full charge. 

If nicads are repeatedly charged after 
they are only partly discharged, they 
build up a memory of this short service 
cycle (sometimes called a “high ledge ”). If 
the practice continues, it results in per¬ 
haps only an hour of use (maybe even just 
half an hour) instead of four or five. 

Often, this high ledge can be changed 
to a low ledge by discharging the battery 
fully. To do so, run the disk test until the 
“Low Power” LED goes out. (I found 
that, although the keyboard will refuse to 
take commands, the disk drive operates 
continuously until the light goes out.) 
Then fully charge the battery. Repeat this 
cycle three times. 

When nicads were still very expensive, 
I worked with them at a marine-elec¬ 
tronics service section. We rejuvenated 
them with several cycles of full charge 
and discharge, followed by a final charge 
at 500 milliamperes for four hours. Dur¬ 
ing most of this time, the battery has a 
plateau voltage of 1.25. 

When full charge is reached, the 


W Need a PAL® 

V A For Your Z-l50? 

MegaRAM-150 ™ package allows five 
banks of 256K RAMs to be installed 
on standard memory card for over a 
megabyte of total memory. Resulting 
memory organized as 640K/704K 
main and 512K software controlled 
overlay. Simple installation requires 
no soldering. Includes software 
Device Driver to use overlay memory 
as 512K RAM disk. $49.95 each ppd. 

ZP640 PLUS replacement for U455 
PAL® allows two banks of 256K 
RAMs and two or three banks of 64K 
RAMs to be installed on standard 
memory board for 640K or 704K total 
memory (size selected by J401 
jumper). $24.95 each ppd. 

COM3 package changes COM2 serial 
port to new port address (3E8H) and 
thus allows total of three serial ports. 
COM2 assumed to be on internal 
modem card or similar device. 

Printer driver software included. 
$39.95 ppd. 



FBE Research Company , Inc. 
P.O. Box 68234 
Seattle, WA 98168 
(206) 246-9815 

PAL® is a trademark of Monolithic Memories Inc. 
VISA and MasterCard Accepted. 
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Hero 1® Programming 
The Best Way! 

Hero 1®- IBM Development System 


Includes: 

Cross Assembler/Compiler 
Interactive Debugger 

Requires: 

IBM compatible with 256K RAM 
Hero® serial interface and 1.3 ROM 

Features: 

• 9600 baud serial communications 

• Macro library for Robot Language 

• High level 6800 Assembler with: 
—IF. .THEN...ELSE...ENDIF 
-FOR...NEXT 

-WHILE...END WHILE 
— Function Calls 

• Debug on PC screen with symbolic 
disassembly, breakpoints, and 
single-step 

• Demo programs and tutorials 

Costs: 

Assempiler™6800 $ 99.00 

Symbolic Debugger $ 29.00 

Both for: $119.00 

Free Shipping 

Illinois residents add 8% sales tax. 
Order and Info: 

Zyzx, Inc. P.O. Box 4194 
Arlington Heights, IL 60006 
312-870-0938 

Assempiler is a trademark of Zyzx, Inc. 

Hero is a trademark of Heath Electronics. 

IBM is a trademark of IBM Corporation. 


Late News on the 181—and the 183 


Just before press time, Zenith Data 
Systems announced an enhanced ver¬ 
sion of the Z181; this new ’181 in¬ 
cludes upgrades in three areas. 

First, the new ’181 lets you switch 
processing speed between the stan¬ 
dard 4.77 megahertz and 8 MHz, 
about 60% faster. 

Next, the newer units provide about 
40% more battery life. The battery can 
now power the computer for an 
average of four to seven hours be¬ 
tween charges—depending on speed 
of operation and number of 
disk accesses. 

Finally, the enhanced ’181 allows 
you to add an external hard-disk 
drive—powered by ordinary AC. (An 
external 20-megabyte drive is offered 
for $1,299.) 

The enhanced version of the Z181 


should be shipping by the time you 
read this. However, actual availability 
may depend on such considerations as 
dealer inventory You may wish to in¬ 
quire about the features of the version 
being offered. 

The Z183 includes a 10-megabyte 
hard disk, plus a single SV 2 floppy 
drive. Its case is slightly larger than 
that of the T81, and includes a handle. 
A 2.5 amp-hour battery is standard, 
and a 4 ah pack optional. Operation on 
battery power is said to vary between 
two and five hours, depending on 
battery size and the amount of disk 
access. 

Another option promised for later 
in the year is a megabyte of Expanded 
Memory Specification (EMS) RAM. 
The 15-pound Z183 has a suggested 
retail price of $3,499. 
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ATTENTION TURBO PASCAL USERS! 

Crash the 64K Barrier 

Try TURBO PACKAGE now! 

90 day money back guarantee! 

Modular Programming! 

Promotes REUSE of working CODE 
CUTS development TIME 
IMPROVES system RELIABILITY 
SIMPLIFIES program MAINTENANCE 

FILL 640KB with code/data 
any way you want 

VERY FEW CODE CHANGES. 
FASTER than chaining or overlaying 

SUPERMATH, FREE! 

With purchase of Turbo Package 
40 plus LONG (32-bit math) routines 
Faster than real - big enough for $. 
ASM coding insures top performance 

Just $49.95 (in TX add tax) 

Visa/MCOutside USA add $5.00 shipping 
IBM/PC, XT, AT or compatible MS/DOS 
machine and Zenith Z100 


Write or call for more information 


CONVERSATIONAL COMPUTER SYSTEMS 



5371 Verbena Rd. 

San Antonio, TX 78240 
Phone: (512) 692-0353 


Circle #213 on Reader Service Card 


Z150/160 

HARDWARE ENHANCEMENTS 


TurboPlus V2.0 

-Increases CPU clock to 7.4MHz 
-Quicker than an 8MHz Z-158 
-Software AND 

hardware speed select 
-Keyboard AND hardware reset 
-100% Software compatibility 
-Simple, reversible installation 
-Includes software, PC board, 
V-20, and high speed chips 
- Price $125 ppd. - 


VMM150 Video Mod. 

-Use ANY video card in 150 
-REMOVE Heath/Zenith card 
-Free 1 standard slot 
-Less heat - less power 
-Simple plug-in installation 
- Price $45 ppd. - 


TERMS: Check or money order 
UPS COD add $1.90 
15 day Money Back Guarantee 

For complete information on 
both products, write: 

Dante Bencivengo 
P.O. Box 234 
Wyandotte, MI 48192 
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voltage suddenly rises and the charging 
should be terminated. However, if the 
charging current is reduced to about 100 
ma at this point, there is little likelihood 
of damage. 

A variation of this procedure is used by 
Black and Decker in their top-rated 
DustBuster. This hand vacuum has a 
three-cell 1500-mah battery, which can 
be kept on continuous charge at 105 ma 
(reaching about 1.37 v per cell). After 
four years, my DustBuster and its battery 
are still giving excellent service. 

This technique would not meet Z181 
requirements, however; the power sup¬ 
ply has to deliver 850 ma when a drive is 
running and the screen is at full bril¬ 
liance. With the computer turned off and 
the battery almost fully charged, the 
output of the charger is 19 v DC at 270 
ma. That’s too high to be left on past the 
maximum twelve hours, so I use a house¬ 
hold timer to turn it off. 

Because we should watch out for these 
voltages, a valuable guide would be 
provided by the addition of a zener diode 
and an LED that would trigger at the 
manufacturer’s recommended voltage 
point. (In my unit, the fully charged 
battery standing overnight stabilizes at 
13.3 v, and a short charge raises it to 13.95 
v, no load.) 

Documentation and technical help 

Zenith’s Owner’s Manual for the Z180 
PC Series Computers has 44 pages of 
easy-to-understand instructions. Al¬ 
though it is a bare-bones approach, the 
manual will help an owner operate the 
Z181. If additional assistance is required, 
the reader is instructed to contact an 
authorized ZDS repair facility. 

One of Zenith’s Z181 brochures said 
there was a special telephone hotline for 
technical and software problems. But it 
did not give the number, and I was unable 
to find anyone who knew about it. The 
800 number listed by Zenith in a pro¬ 
motional release is limited to mailing 
advertising literature and promotional 
releases. 

After numerous phone calls and letters 
to Zenith, however, I was able to get a 
photostat from a contractor’s manual 
showing the pin designations for the EXT 
FDD plug. This apparently wore out my 
welcome; I never succeeded in getting 
through to a knowledgeable Zenith repre¬ 
sentative with technical questions. Even¬ 
tually, I went to the people at Heath. 
They were wonderfully helpful—includ¬ 
ing those busy technical assistants in the 
computer hardware and software depart¬ 
ments. 

Because the Z181 is an imported 
computer, there were apparently a few 
bugs to work out in supporting it. Now, 
however, the technical support is being 
handled through the normal channels. 

Although Zenith introduced the Z181 
in June 1986 and scheduled an Owner’s 
Service Manual for December, it was not 


available until April of this year. I am 
looking forward to using it to learn more 
about this admirable computer. 

The Z181 comes with MS-DOS 3; the 
MS-DOS User’s Guide published by 
Zenith Data Systems is unusually hand¬ 
some, with high-quality paper and print. 
Another admirable feature is a new style 
of plastic multi-ring binder. The book can 
lie open flat, the pages can be easily 
turned, and it is easy to insert or remove 
pages if changes have to be made. 

One of the first items that I found 
valuable was the manual’s explanation of 
CONFIG.SYS, an ordinary text file you 
create in order to give MS-DOS some 
basic information about how you want 
your system configured. My CONFIG.SYS 
file now includes the following lines: 
DEVICE = RAM DRIVE. SYS 384 512 64 
DRIVPARM = /D:2/F:0 


My experience makes 
me confident that 
compatibility will not 
be a problem for the 
Z180 series. 


Here, 384 sets the RAM disk’s size in 
kilobytes; 512 sets the sector size in bytes; 
and 64 sets the maximum number of 
entries in its root directory. 

In the DRIVPARM line, the /D switch 
allots a specific drive number (2, drive 
C:); the /F switch indicates the particular 
type of drive. (Here, zero is for a 5 Va 
320K drive.) 

Using RAM to masquerade as a disk 
drive is usually done for the speed 
gained—even though there’s the risk that 
you’ll lose data if you lose power. Speed is 
not a RAM drive’s only virtue, however. 
Disk drives consume considerable bat¬ 
tery power when running programs that 
have to access files on disk—using the 
RAM drive saves wear and tear on 
batteries as well as on disk drives. 

Software 

Every user has a pet program. So, you 
may be wondering whether your favorite 
program will run on the Z181. Unlike the 
Convertible, IBM’s laptop, the Z181 
accepts virtually all IBM-PC-compatible 
software, including such brain-busters as 
dBASE III Plus, SuperCalc, and Lotus 1-2- 
3. Heath/Zenith’s first listing of compat¬ 
ible software (issued in August 1986) in¬ 
cluded almost 150 programs. And my 
own experience makes me confident that 
compatibility will not be a problem for 
the Z180 series. 

Conclusion 

Only three years have passed since two 
outstanding computer consultants pre- 
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The Z181 Technical Reference Manual 


Zenith issued the Technical Refer¬ 
ence Manual for the Z181 in early 
April, and its 400 pages form a com¬ 
panion to the MS-DOS manual in both 
appearance and presentation. The 
narrative is most informative and 
is reinforced by three schematics 
(power, processor, and video), 156 
tables, and 110 figures. Approximately 
a score of the figures are evenly 
divided between block diagrams and 
pin-outs. 

This manual will be invaluable for 
those users who have some back¬ 
ground knowledge of computers, as 
well as for those who plan to write 
programs for the Z181. Repair techni¬ 


cians will have to be content with this 
manual until a planned service manual 
is released. 

An 18-page chapter on mechanical 
disassembly describes troubleshoot¬ 
ing techniques that may be performed 
by the user. Large and informative 
sections of the manual are allotted to 
the processor, support circuitry, 
memory, and video circuits. Typical of 
the manual’s thoroughness are the 
pages dedicated to timing-pulse dia¬ 
grams and to character-font design. 

Examining this manual, you will 
recognize the same level of compe¬ 
tence that characterizes the laptop 
itself. 


dieted what they thought portables would 
look like when the market had matured. 
(See David and Peter Winer’s article 
“Portables—1984 and Beyond,’’ in Byte, 
January 1984.) They felt that the highest 
level of portable would have a large 
memory and a disk drive. And at the 
time, it appeared quite realistic for them 
to predict that such a computer might 
weigh as much as 25 pounds. Heath/ 
Zenith has surpassed this forecast easily. 

The computer industry produces an 
endless stream of new products, a process 
perhaps paralleled only by the publishers 
of books. More interesting, though, is 
that people find that their computers 
have such a personal appeal that they 
award them names. (The author and 
columnist Jerry Pournelle calls his favor¬ 
ites Golem, Big Kat, Zeb, and Lucy.) 

The Z181 has a curious set of attri¬ 
butes, almost a charisma, accented by 
contrasts. When closed and secured with 
its precise twin sliding locks, its neat 
packaging invites handling, but as soon as 
it is grasped, the muted contours and 
smooth surfaces draw attention to the fact 
that there is no handle. 

When it is open, we find a keyboard 
and a lifeless screen; pushing two sliders 
reveals the complex disk-drive mecha¬ 
nisms. When it is turned on, there will be 
a right-pointing arrow to show that you 
are in the monitor program. All very busi¬ 
ness-like. But when the “C” key is 
pressed, the monitor’s multi-bar graph 
displays a variety of hues much more 
spectacular than a monochrome CRT. 

From that point on, every program that 
is run extends the wonder that so much 
power can be contained in such a small 
package. The Z181 has real character; in 
fact, I had to compare it to the power of an 
oracle. The name Cassandra immediately 
came to my mind. (Some might observe 
that her prophecies were gloomy, but I 


recall that she was always right.) 

Computers are tools that extend the 
boundaries of our intellect and cognitive 
skills. The handier we can make this tool, 
the more beneficial it will become. Since 
the Z181 shrinks a full-function computer 
down to the size of a large book, it is 
difficult to imagine real improvements, 
except perhaps more speed. 

Legend indicates that Merlin, more 
than 1,500 years ago, said that if anyone 
dared to make predictions, revisions 
should be planned every few years. As 
near as I know, he didn’t venture into 
prophecy until he had reached such a ripe 
age that faulty predictions would be less 
likely to bounce back during his lifetime. 

I am pretty sure I haven’t reached that 
stage in life, but I must confess that I was 
building super-regenerative broadcast 
receivers for sale 65 years ago. And 
before retiring to Florida nearly 30 years 
ago, I had many experiences with early 
computers, going as far as some of those 
used by the military back in the late ’50s. 

So, with that set of qualifications, I’ll be 
foolhardy and predict that in the next 
three years we will see flat color screens 
suitable for laptops, and laptops will be¬ 
come invaluable as personal advisers in 
accounting, law, and medicine, and will 
also handle our banking. 

About that same period, laptops will 
begin to take our verbal dictation —if we 
are willing to take the time to precisely 
pronounce our vocabulary. 

Right now, I am exquisitely pleased 
with Cassandra. 

Ordering Information 

Z181, $2,399. 

Z183, $3,499. 

Heath Company 
Benton Harbor, MI 49022 
Orders: 800/253-0570; in Michigan and 
Alaska, 616/982-3411. A 




“BOOST YOUR 
PRODUCTIVITY 
WITH A 
BUNDLE OF 

FAST, 

POWERFUL 

SCREEN AND 
KEYBOARD 
UTILITIES!” 


I • Speed up your screen writing 2-6 times! 

I • Add zip to cursor keys 2-5 times! 

! • Get back up to 800 scrolled pages! 

I • Save valuable scrolled info to disk 

■ • Free your eyes from scroll blinking 
I • No more annoying typeahead beep 
I • Prevent screen phospher burnin 

■ • Shorten that annoying bell 
I • Get 43 line EGA support 

■ • Extend your ANSI.SYS to VT100 

1 • Add many more escape sequences 
^ • Over 60 useful options! 

S 3 • Easy installation 
£ • Works well w/thousands of programs 
^ • Used by thousands since 1984! 

^ “A fine enhancement to any IBM system” 

** —PC Tech Journal Jan 87 pg 180. 

Q ‘‘The implementation of all the services 
5 are at least as good in Fansi-Console as 
2. in any competitor” 

n —Capital PC Monitor May 86 pg 25. 

0 

2. ‘‘Another of those unheralded gems 
n I would not wish to live without” 

2 ‘‘Clear, readable, highly professional 
I manual, excellently typeset” 

! —Computing Canada Feb 5, 87 pg 25. 

S mg ANSl -" 
\JmCONSOLE\ 

The Integrated Console Utility™ 

Pay Less and Get More! 

ONLY $75! 

(plus $4 s/h in 48 states) 

400p Manual (w/slip case) 
and 2 Copyable Disks 
With No Risk, 60 Day Money-Back 
Satisfaction Guarantee 

CALL (313) 994-3259 NOW 

to order with Visa/MC/AmEx 

HERSEY MICRO CONSULTING, INC. 

Box 8276, Ann Arbor, Ml 48107 
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The Z-100 graduates... 











...to a new class. 

With Enable integrated software. 

And class is the word: 

is Word processing, spreadsheet, graphics, database and telecommunications equal to the 
functionality of the best stand-alones. 

ts Smooth, simple, fast integration between modules. 

s Application development tools such as Menu Generation, DBMS Procedural Language 
reports and a High-Level Language Interface. 

s Full data import/export with Lotus 1-2-3, dBASE II and dBASE III, WordStar, 

PeachText and many other popular packages. 

Enable, selected by the U. S. Air Force in one of the largest contracts ever awarded 
for microcomputer hardware and software. Chosen by the Internal Revenue 
Service for use by its 18,000 field auditors. Now available to you in a special 
version designed exclusively for the Z-100. 

Learn what others have discovered: 

“It’s not really a matter of finding ways to use Enable. I haven’t found a way not to use 
Enable. Economic Evaluator 

Dow Corning 

“When people come in for a spreadsheet, we give ’em Enable. Database ... we give ’em 
Enable. Word processing ... we give ’em Enable. I simply can’t see us outgrowing Enable.” 

DP Manager 
Postal Service HQ 

“Six software packages were extensively tested. Enable won hands down.” 

Jim Wilson 
Levi-Strauss 



Reviewers rave about Enable: 

“If you are looking for one program to do it all, this is the one.” 

PC Magazine 

“Enable . . . may be the first program to make you give up your dog-eared WordStar, dBASE, 
SmartCom and Lotus 1-2-3 disks.” 

Business Software 

“Each of the five modules . . . has a depth of features and functionality rare in an integrated 
package.” 

InfoWorld 

Knowledge about the value of Enable saves money. In a special introductory offer, The Software Group 
is making Enable Z-100 available to you for SI 95. To take advantage of this valuable opportunity, call 
The Software Group now at 800-634-3470 or 800-551-1004 (in New York State). 


And graduate to Enable. 
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Z100 Typesetting: 
Better than Desktop 
Publishing 

You may be able to get started without any additional capital investment. And 
the results are superior to the output of expensive laser printers. 

John l\l. Serio 


In the fall of 1983, Clarkson University 
implemented its plan of providing 
students with personal computers by 
issuing Zenith Z100 desktop computers 
to entering freshmen and to faculty. I was 
then the newly appointed editor of The 
Wallace Stevens Journal. 

This scholarly journal is devoted to the 
study of the poetry of Wallace Stevens, 
an American poet who lived from 1879- 
1955, and who for years was vice- 
president of the Hartford Insurance 
Company. As a result of my activity in The 
Wallace Stevens Society, which publishes 
the Journal, I became editor that fall, and 
both the Society headquarters and the 
Journal moved to Clarkson, here in 
Potsdam, New York. 

I had guest edited the Journal in the 
past and had no fondness at all for the 
process of proofreading the galleys, send¬ 
ing corrections back to the typesetter, 
proofreading the corrections—and then, 
if necessary, sending them back again. It 
was laborious, time-consuming, and—to 
say the least—frustrating. It seemed that 
a lot of good effort was being wasted as 
new errors crept in at every juncture. 

So, I decided to see whether my Z100 
could help in editing the Journal, if only 
to test whether it could eliminate those 
irritating problems in an efficient and 
economical manner. 

With all the fuss that has been made 
about desktop publishing, some might 
think that I would have preferred that 
Clarkson had chosen the Apple Macin¬ 
tosh instead of the Z100. It’s only recently 
that desktop publishing has been making 
inroads into the IBM-compatible world, 
and none of the programs I’ve seen de- 


John N. Serio is an Associate Professor 
in Humanities at Clarkson University. 
The school’s decision to supply ZlOOs 
to faculty and students ushered him 
into the world of computing. 


scribed will run on a Z100. 

However, the laser printers that are 
driven by the desktop-publishing pro¬ 
grams typically provide a considerably 
lower print quality than is available from 
professional typesetting companies. And 
those printers typically start at around 
$2,000-$3,000. Using my regular word 

I had to learn only a 
handful of formatting 
commands. 

processing program on the Z100, I was 
able to get the higher quality at a very 
reasonable price. 

The typesetter 

I located an article in the June 1983 
issue of Personal Computing that dis¬ 
cussed how one could control typesetting 
with a personal computer. (See “Profes¬ 
sional Typesetting With Your Computer,” 
by John King.) A number of typesetting 
firms equipped to handle electronic data 
transmission were mentioned, and I 
wrote to them for information. 

Robert Badaracco, President of 
Grapheions, Inc., of Teaneck, New Jer¬ 
sey, responded with the most specific 
information, so I selected his firm. In 
addition to a reasonable cost quotation 
($2.50 per thousand characters), he in¬ 
cluded a master list of typesetting 
commands, which were to be embedded 
directly in the text to control the type¬ 
setting. 

He also included information on the 
communications protocol he used, giving 
the more common settings for baud rates, 
parity, stop bits, etc. This would allow my 
personal computer to exchange informa¬ 
tion with his computerized typesetting 


system. Additionally, he provided the 
number for a toll-free data line which 
would allow customers to send material 
free of charge and at their convenience, 
24 hours a day, seven days a week. 

Since the general format of the Journal 
was fairly simple, and remained fairly 
constant, there were only a handful of 
formatting commands I had to learn— 
such as how to place article titles in 
boldface, how to set up paragraphs and 
block quotes, how to move between regu¬ 
lar typeface and italics, and how to 
change type size when going from regular 
text to footnotes. 

The commands 

Grapheions’ computerized typesetting 
system is known as Typeline. The type¬ 
setting commands used are ordinary text 
characters enclosed within square 
brackets and placed immediately before 
the text to be changed. For example, 
[helvetica], [HELV], and [helv, b] are 
different ways the Font command can be 
typed, each specifying Helvetica as the 
typeface to be used; the last example 
specifies the boldface attribute. 

The main command syntax used by 
Typeline is quite straightforward—some¬ 
times simply the insertion of a single 
command. For instance, [in] is placed at 
the beginning of a paragraph to indicate 
your normal paragraph indentation. 
Sometimes the command takes the form 
[command 1,2,3] for more complicated 
changes. For example, [helv b,c,i] would 
give you the Helvetica font, with bold, 
condensed, and italic attributes. (See 
Table 1 for an overview of the commands 
used by Typeline.) 

Several commands require you to 
specify measurements (e.g., how big to 
make the characters, how long each 
typeset line is, how much vertical space 
to skip). There are five possible units 
available. Measurements can be given in 
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HS-148-M 

HS-148-G 


Hot summer prices 
for kit computers 

At Heath/Zenith Computers & Electronics, we have the Heathkit com¬ 
puter you need to start computing or to increase your computer per¬ 
formance. No matter what you want to build, we have it here. From our 
performance leader, the HS-248-SW, to our expandable 158 models, 
to our most affordable computers, the 148’s. 

And look what you get! 

Heathkit HS-248-S - AT-compatible. Includes 512K RAM, 8 MHz oper¬ 
ating speed, zero wait states, SW' 1.2MB drive, MS-DOS, Diagnostics, 
GW Basic. ONLY $1999* 


Heathkit HS-248-SW - AT-compatible. Includes 512K RAM, 8 MHz 
operating speed, zero wait states, SW' 1.2MB drive, 20MB Winchester 
kit, MS-DOS, Diagnostics, GW Basic. ONLY $2799* 

Heathkit HS-158-X- PC/XT-compatible. Includes 512K RAM, switch- 
able 8 or 5 MHz operating speed, SW' 360K drive, 20MB Winchester 
kit, MS-DOS 3.2, Diagnostics, mono and color monitor capability. 

ONLY $1299* 

Heathkit HS-158-G - PC/XT-compatible. Includes 512K RAM, switch- 
able 8 or 5 MHz operating speed, 5W' 360K drive, MS-DOS 3.2, Diag¬ 
nostics, mono and color monitor capability. ONLY $889* 

Heathkit HS-148-M - PC-compatible. Includes 512K RAM, switchable 
8 or 5 MHz operating speed, SW' 360K drive, MS-DOS, Diagnostics, 
mono monitor included, color monitor capability. ONLY $749* 

Heathkit HS-148-G - PC-compatible. Includes 512K RAM, switchable 
8 or 5 MHz operating speed, 5W' 360K drive, MS-DOS, Diagnostics, 
mono and color monitor capability. ONLY $679* 

*10% HUG member discount available. 

FREE Heath/Zenith Partnership Pack support package available 
with computer purchase - a $500 Value. See your Heathkit Catalog 
for details. 


Available NOW at Heath/Zenith Computers & Electronics Centers in the U.S. 


ARIZONA-Phoenix, 85017 

2727 W. Indian School Rd. 
602-279-6247 
Tucson, 85711 
5616 E. Broadway 
602-745-0744 

CALIFORNIA-Anaheim, 92805 

330 E Ball Rd 
714-776-9420 

San Jose (Campbell). 95008 

2350 S. Bascom Ave. 
408-377-8920 

El Cerrito, 94530 

6000 Potrero Ave 
415-236-8870 

San Diego (La Mesa), 92041 

8363 Center Dr. 

619-461-0110 

Los Angeles, 90007 

2309 S. Flower St. 

213-749-0261 

Pomona, 91767 

1555 N. Orange Grove Ave. 

714-623-3543 

Redwood City, 94063 

2001 Middlefield Rd 

415-365-8155 

Sacramento, 95825 

1860 Fulton Ave 

916-486-1575 


Woodland Hills, 91364 

22504 Ventura Blvd. 
818-883-0531 

COLORADO - Denver 
(Westminster), 80003 

8725 Sheridan Blvd. 
303-429-2292 

FLORIDA-Hialeah, 33012 

4705 W. 16th Ave. 

305-823-2280 

Jacksonville, 32211 

9426 Arlington Expressway 

904-725-4554 

Plantation, 33317 

7173 W. Broward Blvd. 

305-791-7300 

Tampa, 33614 

4019 W, Hillsborough Ave. 

813-886-2541 

GEORGIA-Atlanta, 30342 

5285 Roswell Rd. 
404-252-4341 

HAWAII - Honolulu 
(Pearl City), 96782 

98-1254 Kaahumanu St. 
808-487-0029 

ILLINOIS-Chicago, 60645 

3466 W. Devon Ave. 
312-583-3920 


Downers Grove, 60515 

224 Ogden Ave. 

312-852-1304 

INDIANA-Indianapolis, 46220 

2112 E. 62nd. St. 
317-257-4321 

KANSAS - Kansas City 
(Mission), 66202 

5960 Lamar Ave. 
913-362-4486 

KENTUCKY-Louisville, 40243 

12401 Shelbyville Rd. 
502-245-7811 

LOUISIANA-New Orleans 
(Kenner), 70062 

1900 Veterans Memorial Hwy. 
504-467-6321 

MARYLAND-Baltimore, 21234 

1713 E. Joppa Rd. 
301-661-4446 
Rockville, 20852 

5542 Nicholson Lane 
301-881-5420 

MASSACHUSETTS - 
Peabody, 01960 

242 Andover St. (Rt 114) 
617-531-9330 
Wellesley, 02181 

165 Worcester Ave. (Rt. 9) 
617-237-1510 


MICHIGAN - Farmington Hills, 48018 

29433 Orchard Lake Rd. 
313-553-4171 
East Detroit, 48021 
18149 E. Eight Mile Rd 

313- 772-0416 

St. Joseph, 49085 
2987 Lake Shore Drive 
616-982-3215 

MINNESOTA - Minneapolis 
(Hopkins). 55343 

101 Shady Oak Rd. 

612-938-6371 
St. Paul, 55106 
1645 White Bear Ave 
612-778-1211 

MISSOURI-St. Louis 
(Bridgeton). 63044 

3794 McKelvey Rd. 

314- 291-1850 

NEBRASKA-Omaha. 68134 

2311 N. 90th St. 

402-391-2071 

NEW JERSEY-Ocean. 07712 

1013 State Hwy. 35 
201-775-1231 
Fair Lawn, 07410 

35-07 Broadway (Rt. 4) 
201-791-6935 


NEW YORK-Amherst, 14226 

3476 Sheridan Dr. 
716-835-3090 

Jericho, L.l. 11753 

15 Jericho Turnpike 
516-334-8181 

Rochester, 14623 

937 Jefferson Rd. 
716-424-2560 

N. White Plains. 10603 

7 Reservoir Rd. 
914-761-7690 

NORTH CAROLINA- 
Greensboro, 27407 

4620-C W Market St. 
919-299-5390 

OHIO - Cincinnati 
(Springdale), 45246 

131 West Kemper Rd. 
513-671-1115 
Cleveland, 44122 
28100 Chagrin Blvd. 
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Command 

Function 

Commands governing main parameters 

[(name/#)] 

Font name or number i 

[ch <m>] 

Character height with automatic linespace 

[II <m>] 

Line length 

Make-paragraph commands 

[p] 

Justified, (flush left, flush right) 

[pi] 

Flush left, ragged right 

[pr] 

Flush right, ragged left 

[pc] 

Centered, ragged both sides 

Indentation commands 


[in] 

Indent beginning of paragraph 

[in <m>] 

Indent with <m> amount of space 

[ini <m>] 

Indent paragraph left 

[inr <m>] 

Indent paragraph right 

[ins <m>] 

Indent paragraph symmetrically 

[inh <m>] 

Indent hanging 

[out] 

Outdent—move out of last stated indent 

Miscellaneous commands 

[fr / ] 

Fraction 

[ns #] 

Superscript (number superior) 

[ni #] 

Subscript (number inferior) 

[ac-] 

Accent 


Table 1. Summary of commands used in Typeline, Grapheions’ computerized 
typesetting system. 



Measurements: 


Form 

Units 

Example 

X 

Points 

[II 324] 

xp or xP 

Picas 

[II 27p] 

x" or xi or xl 

Inches 

[II 4.5i] 

xm or xM 

Millimeters 

[II 114.3m] 

xc or xC 

Centimeters 

[II 11.43c] 


Table 2. Several commands in the Typeline typesetting system require 
measurements (e.g., how big to make the characters, how long each typeset line 
is, etc.). There are five possible units of measurement available. The table above 
uses the line length command [II <m>] (where <m> indicates a measurement) 
to exemplify how one indicates the various units. All of the examples specify the 
same length. 


either standard typesetter s terms (points 
and picas), or in more common measure¬ 
ments (inches, centimeters, and milli¬ 
meters). 

Table 2 uses the line-length command 
[II <m>] (where <m> indicates a 
measurement) to exemplify the usage of 
the various units of measurement. All of 
the examples are the same length. 

The word processor 

Those familiar with word processing 
should not find it difficult to incorporate 
Typeline’s commands into their text. The 
major point is that your word processor 
should be able to produce relatively 
“plain-ASCII” text files. Some programs 
invisibly embed control and Escape 
characters in the file in order to handle 
formatting. If so, they usually provide a 
mode that produces clean files. (Word¬ 
Star, for instance, refers to this as the 
“non-document” mode.) 

Many times, however, adapting to a 
typesetter is simply a case of substituting 
one formatting command system (the 
typesetter’s) for another (the word 
processor’s). 

For example, I use Galahad, the word 
processor Clarkson University developed 
for the Z100. In order to indicate a para¬ 
graph indentation in the version of Gala- 
had I initially used, I had to type .p 
before the first word of the new para¬ 
graph; Typeline calls for [in] to precede 
the first word. In Galahad, to indicate a 
mandatory carriage return (as at the end 
of a paragraph), I had to use .b; for 
Typeline, I have to type [p]. 

(Those features are now fully automatic 
on Galahad, by the way. Galahad con¬ 
tinues to undergo changes as Clarkson 
users provide more feedback. For a look 
at Galahad, see Sextant #15, March- 
April 1985, “Galahad: Clarkson’s Gift to 
the TOO,” by John W Thorne.) 

There was one difficulty, however, with 
substituting Typeline’s commands for 
Galahad’s: I could not get a printed copy 
of the articles with the regular typewriter 
formatting, such as double spacing, in¬ 
dentation, underscored words, etc. The 
reason was simple: Galahad cannot recog¬ 
nize the processing symbols that Typeline 
uses. (However close it may be, .p is 
not [p].) 

This stumbling block was easily over¬ 
come, however, by using Galahad’s “List 
Print” (or “Verbatim”) function. This type 
of printing allows me to get a printed copy 
of exactly what is displayed on the screen. 
It does not “process” the symbols to give 
me a formatted paper, as in the normal 
print mode; rather, it lists them, along 
with the text, just as they appear on the 
screen. I use this list-printed version to 
compare the manuscripts against the 
originals to make sure that both the text 
and typesetting commands are accurate. 

Figure 1 is an example of how a 
page looks (both on the screen and on 
paper) with the embedded typesetting 
commands. 


The spelling checker 

As a double-check for accuracy, I apply 
The Random House ProofReader to all 
the articles before I list-print them. This 
electronic speller compares every word in 
a file against the 80,000-word Random 
House dictionary on disk, and displays 
all the words that do not match. It is a 
quick and efficient way to catch misspell¬ 
ings and typographical errors, especially 
those thorny transpositions that the eye 
may “correct” while readnig. 

Making corrections in the text is easy 
with the correction feature of the diction¬ 
ary. The dictionary displays two lines of 
text with the unknown word highlighted. 


I am then presented with a number of 
options: I can accept the spelling of the 
word or correct it, and I can look up the 
spelling in the on-line dictionary. I can 
also add the word to the dictionary. This 
“learning” feature is quite useful, espe¬ 
cially given the number of frequently 
used proper names, such as “Wallace 
Stevens.” When I’m finished, the diction¬ 
ary writes the corrected version of the 
article to a new file, while renaming the 
original file as a backup copy. 

The dictionary, of course, does not 
eliminate the need to manually compare 
the computerized version with the origi¬ 
nal manuscript. (For instance, the spell- 
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[pal,b][ch 12][11 27.5p] 

The Wallace Stevens Journal[pc][p] 
[ch10] 

Volume IX[in]Number 2[plx] 
Contents[pc][p] 


Fall 1985[pr][p] 


[med] f 

Samuel French Morse: A Letter and Three Poems[fill].67[p] 

Wallace Stevens’ Sky That Thinks[p] 

[in 14p][i]—Dorothy Emerson[xi][fill].71[p] 

Concepts of Irony in Wallace Stevens' Early Critics[p] 

[in 14p][i]—Melita Schaum[xi][fill].85[p] 

Allusions to Keats in Wallace Stevens' "Autumn Refrain"[p] 

[in 14p][i]—Mary Joan Egan[xi][fill].98[p] 

Harold Bloom's "Notes" Toward Self-Canonization[p] 

[in 14p][i]—Lynda R. Goldstein[xi][fill].101[pJ 

Poems[fill].118[p] 

Reviews[fill].121[p] 

[ch 7.5] 

Cover by Kathy Jacobi—[i]Samuel French Morse[pc][p] 

[in]The Wallace Stevens Journal [xi]is published biannually (Spring, Fall) 
by The Wallace Stevens Society, Inc. Administrative and editorial offices are 
located at Clarkson University, Potsdam, NY 13676. Subscription rates are 
$15.00 for individuals ($25.00 for two years) and include membership in The 
Wallace Stevens Society, Inc. Rates for institutions are $20.00 per year (add 
$2.00 foreign). Back issues are available upon request.[p] 

[in]Manuscripts, subscriptions, and advertising should be addressed to the 
editor, Clarkson University, Potsdam, NY 13676. Manuscripts should be 
submitted in duplicate and accompanied by a self-addressed envelope, with 
loose stamps attached.[p][p] 


[b]The Wallace Stevens Journal[pc][p] 
[med] 

EDITOR[plx] ART EDITOR[PCX] 

John N. Serio[plx] Kathy Jacobi[pcx] 


BOOK REVIEW EDITOR[PRX][P] 
George S. Lensing[prx][p][p] 


Frank Doggett[prx][p] 

George S. Lensing[prx][p] 
Roy Harvey Pearce[prx][p] 
Joseph N. Riddel[prx][p][p] 


EDITORIAL ASSISTANTS[PLX] EDITORIAL BOARD[PCX][P] 

Jamie Saxon[plx] Milton Bates[pcx] Peter Brazeau[prx][p] 

Faye A. Serio[plx] Robert Buttel[pcx] 

Dorothy Emersontpcx] 

TECHNICAL ASSISTANT[PLX]A. Walton Litz[pcx] 

David W. Bray[plx] Marjorie Perloff[pcx] 

[b] 

The Wallace Stevens Society, Inc.[pc][p] 

[med] 

ADVISORY BOARD[pcx][p] 

Robert Buttel[pcx] David M. Craig[prx][p] 

Kathy Jacobi[pcx] George S. Lensing[prx][p] 

A. Walton Litz[pcx] Marjorie Perloff[prx][p][p] 


PRESIDENT[plx] 

John N. Serio[plx] 


[s CO]Copyright 1985 by The Wallace Stevens Society, Inc.[pc][p] 
ISSN 0148-7132[pc][p] 

[EOT] 


Figure 1. The computer file of a page with Typeline’s embedded typesetting 
commands. See Figure 2 for the typeset version. 


ing checker does not know the difference 
between “from” and “form”.) None¬ 
theless, the electronic speller certainly 
makes my task much easier; I do not have 
to get lost in the myopic world of in¬ 
dividual characters while proofreading. I 
can concentrate more on content and 
style. 

Macros 

One more element of automation can 
be added if your word processor supports 
macro commands. With some word pro¬ 
cessors, you can create disk files with 
word-processor commands typed in as 
ordinary lines of text. Running the macro 


file executes its series of commands. Dif¬ 
ferent word processors may handle mac¬ 
ros differently. 

Galahad, for instance, allows me to 
store often-used commands under as¬ 
signed keys, in what is known as a meta¬ 
key level: Home plus the assigned key. 

Thus, in order to set up the typesetting 
parameters for a new article, I simply 
press Home and the letter a. In return, I 
get the following typesetting command 
sequence: [pa l,b] [ch 12] [II 27. 5p]. This 
selects the Palatino font with an attribute 
of boldface, a character size of 12 
points, and a line length of 27.5 picas. 
(I’m a purist and use the formal 
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software package, including: 
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• Open Systems 
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• Solomon Series® Software 
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What If You Don’t Have a Modem? 


Many people find it convenient to 
send their text to the typesetter over 
the phone. And some computer¬ 
typesetting services make things 
easier by providing a toll-free data 
line. 

But what if you don’t have a 
modem? 

Then you’re dependent upon the 
typesetting company’s being able to 
read your disks. Grapheions, for in¬ 
stance, can handle Apple disks, but 
not Heath/Zenith formats. 

Those of you who wish to be able to 
mail disks to your typesetter have to 
make sure that the company at the 
other end can read them. Micro World 
Publishing in Northfield, Minnesota, 
and Techni-Process/Computer Press 


in Los Altos, California, are two com¬ 
panies that have generally been able to 
read all Heath/Zenith formats—hard- 
and soft-sectored—and all Heath/ 
Zenith operating systems—HDOS, 
CP/M, and MS-DOS. 

As an example of cost. Micro World 
charges $2 per thousand characters in 
your data file. 

Micro World Publishing 
1102 Winona Street 
Northfield, MN 55057 
507/645-4611 

Techni-Process/Computer Press 
106 Arbuelo Way 
Los Altos, CA 94022 
415/949-1765 
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REQUIRES 5% FLOPPY 
192Kb OF MEMORY 
DOS vers 2.1 or above 

An innovative chess challenge! 
Infinite levels of play! All 
moves are checked for 
legality. Setup, Save, Restore 
Positions, Change Sides, Keep 
Time, Tournament Mode and 
more features! 

$24.95 (Ohio residents add sales tax) 

COMETSOFTTECHNOLOGY 
634 Tealwood Drive, Dayton, Ohio 45430 
[513] 426-7486 
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NO MINIMUM ORDER 

Write or call for our complete 
list and regular updates. 

MATCOMM 
(212) 652-2053 

after 7 p.m. EST 
P.O. Box 604, Bronx, NY 10469 
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typesetter’s terminology.) 

When I have to switch to italics, I 
simply press Home and the lowercase 
letter i to get [i]; to turn off the italics, I 
press Home and the uppercase letter I to 
get [xi]. 

Also, I have set up a key to handle 
common citations. We use the standard 
edition of Stevens’ poems published in 
The Collected Poems of Wallace Stevens 
(Alfred A. Knopf, 1955); I simply press 
Home and the letter c for the following 
command sequence needed for a citation 
to this edition: 

«i]CP [xi] ) [pr] [p] [out] 

Using this sequence after an indented 
poetry quotation allows me to italicize CP 
as an abbreviation for The Collected 
Poems, move the reference to the right, 
skip two spaces, and “outdent” (move out 
of) the symmetrical indentation I had 
previously invoked for the block quote. 
All I have to do is place the page number 
after the [xi] command in the paren¬ 
theses. This macro level not only saves 
time, but also, of course, improves 
accuracy. 

Others, with different word processors 


and different typesetting packages, may 
take a different approach. For instance, 
you might indicate the beginning and end 
of a particular typeface by some infre¬ 
quently used characters. (“Curly brack¬ 
ets”— { and } —could indicate italics; 
other characters would be used for other 
type styles, sizes, etc.) These are rela¬ 
tively simple to type in, and leave the text 
copy relatively uncluttered. To support 
this strategy, you would write a set of 
macros to change those symbols into 
whatever the typesetter expects. (This is 
what they do at Sextant.) 

However you do it, I think you’ll find 
that you really need macros or some other 
form of automated handling to simplify 
inserting the typesetting codes. Doing it 
by hand becomes increasingly error- 
prone as your formatting requirements 
become more complex, and when font 
and size changes are made frequently 
within articles. 

The modem 

Once all the corrections have been 
made to the article files (I always keep two 
backup disks out of harm’s way), and 


MOVING? Don’t lose your 
next issue of Sextant in the 
shuffle. 

Send your Change of Address to: 

Sextant 

Attn: Circulation Department 
716 E Street, S.E. 

Washington, DC 20003 
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• Uses an LSI controller for trouble free refresh 
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Figure 2. Final typeset copy of the file shown in Figure 1. 


I feel confident that the issue is ready 
to be typeset, I transmit the issue to 
Grapheions electronically. 

Starting out, I found I needed three 
items: 1) a modem, which would connect 
my computer directly to a telephone line 
(hardware); 2) a communications program 
that would enable my computer to inter¬ 
act with the modem (software); and 
3) a person; in this instance, David 
Bray, Dean of Educational Computing at 
Clarkson, who would know how every¬ 
thing worked (humanware). 

Typeline has a standard communica¬ 
tions program that allows the Z100 (and 
most other personal computers) to link 
up with its Compugraphic MCS 8400 
phototypesetting machine. Doing this for 
the first time called for some technical 
expertise, however, and David Bray 
showed me how to use the communica¬ 
tions software to configure the Z100 so 
that it could communicate with Typeline’s 
typesetting machine. 

In case you’re interested in the techni¬ 
cal details, I had to configure my Z100 to 
transmit data at 1200 baud, half-duplex, 
with line feed, no handshaking, two stop 
bits, even parity, and 7-bit words. (Now 
you see why I needed David Bray.) 

I used a Hayes Smartmodem 1200 and 
called (that is, typed in on the computer) 
the phone number of Typeline’s toll-free 
data line. I watched in delight and, in 
fact, sheer amazement as line after line of 
text flashed across my screen as the 
articles were being telecommunicated 
from Potsdam to Teaneck. At the rate of 
approximately 30 words per second, it 
took about half an hour to transmit a 
55-page issue, a total of over 155,000 
characters. 

At a cost of $2.50 per thousand 
characters, the bill for typesetting was 
roughly half the normal fee we had been 
paying. But the real reward came in accu¬ 
racy. The camera-ready galleys, which 
arrived—believe it or not—within two 
days, were not only of the highest quality, 
but were also error-free. There was no 
need for me to send corrections back to 
Grapheions; in fact, I did not even have to 
proofread the galleys again. A quick 
glance over them assured me they were 
as accurate as what I had sent down. 

Figure 2 shows a sample of the typeset 
finished product. 

The benefits 

As you can see, I had an unusually 
positive first-time experience in using my 
Z100 to edit The Wallace Stevens Journal. 
Since that time I have edited more issues, 
as well as a book, on the computer—with 
the same results. On rare occasions, a 
character or two will get garbled in trans¬ 
mission and I will have to resubmit a 
paragraph. Now, however, I use a tele¬ 
communications program that supports 
the XMODEM error-checking protocol, 
and I have eliminated this problem. 


Typeline, by the way, has its own error¬ 
checking program. It may find that you 
have submitted a file with wrong com¬ 
mands, such as using the number 1 in- 
stead of the letter 1 for line length. Or you 
may have used unnested commands, such 
as turning italics on and forgetting to turn 
it off. If so, the program will note lines 
where the errors occur and give you the 
opportunity to scratch the job. (If your 
word processor supports macros, you can 
write some to do much of this yourself.) 

What I appreciate most in using my 
personal computer to typeset the Jour¬ 
nal ., however, is the control: my meticu¬ 
lous efforts during the initial process of 
proofreading are not lost at some compos¬ 
itor’s desk, for there is no need for anyone 
to re-keyboard the text. 

In addition, now that I have become 
familiar with the entire process, I’m less 
hesitant about trying various ways of set¬ 


ting up issues. One manuscript, for ex¬ 
ample, had a table in it which I felt 
interrupted the flow of the article. At one 
time, I might have considered sending 
the table to a conventional typesetter. 
This time, I simply used Galahad’s block- 
delete feature to take out the table, and 
then “undeleted” it at the end of the 
essay; then I reduced the point size, and 
called it an appendix. It was an easy solu¬ 
tion to what could have been an expen¬ 
sive problem. 

There are other advantages to using a 
personal computer in the editing process 
that I had not anticipated. One is that it 
creates inexpensive and compact files for 
permanent storage. A couple of issues of 
The Wallace Stevens Journal can easily be 
stored on one floppy disk. If the need 
ever arises for me to locate something in a 
published article (as I had to do recently), 
I can locate it within seconds by using 
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ViaNet® & KAL1000™ 

Local Area Network 

Combined to offer you the most cost effective and flexible solution to Local 
Area Network your IBM® PC/AT’s, compatibles and Zenith Z100 systems. 


KAL1000 Adapters plug into any available slot and are connected 
via an RG-58 coaxial cable and BNC connectors. The cable can be 
as long as 10,000 feet and up to 254 logical users can be networked. 
KAL1000 uses a 2 Mega bits/sec baseband signal and a unique 
CSMA/CA/CD/PA network access method which combines both 
Token and CSMA systems to provide extremely reliable and efficient 
communication. The adapter uses less than one Watt of power and 
is complemented with a semi-custom gatearray chip for increased 
reliability. 

ViaNet LAN File Server software is a Unix-like extension to 
MSDOS® which provides a fully distributed peer-to-peer network 
operating system. ViaNet is a serverless system and all resources 
on the network nodes may be optionally shared through the extended 
MSDOS hierarchical file structure. Redirection of requests is 
completely transparent to users. ViaNet provides full resource and 
data security for Owner, Groups of Users and All Users via 
passwords. File and record locking is supported under MSDOS 3.1. 
Compatible to DBASE-III Plus, Lotus, Multiplan, WordStar, RBase 
5000, Word Perfect, .... etc. Also includes a full featured print 
server which also operates in background. 



Complete Price $395.00 
$445.00 


(with IBMPC adapter) 
(with Z100 adapter) 



SoftNet Communication, Inc. 

15 Hillcrest Drive, Great Neck, NY 11021 
(516) 829-6536 TLX 650-309-6952 MCI UW 


KALIOOO/TM SoftNet Communication, Inc., ViaNet/Registered TM ViaNetix., IBM/Registered TM International Business Machines., MSDOS/Registered TM Microsoft. 
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LINDLEY SYSTEMS 
SUMMER SALE 

D i s Lee t: t: e s 
(All Diskettes are Double Sided) 


Soft: (DSDD) White box 

$7.00 

Soft: (DSDD) 3M Highland 

$8.00 

Soft: (DSHD) (1.2 Meg) 3M 

$25.00 

Hard: (DSDD) Wabash 

$8.00 

Ri t>t>ons 


Ribbon Refills w/Gloves 


#7201 Epson MX/FX/RX, MPI, 


Star (except Gemini) 

$ 3.00 

#72011 As above, RED 

$ 3.50 

#72012 As above, GREEN 

$ 3.50 

#72013 As above, BLUE 

$ 3.50 

#7202 NEC-8023, C.Itoh 8150 

$ 2.50 

Cartridges 


SPECIALS starred: 


#7203 Epson MX/FX/RX-80 

$ 4.75 * 

#7206 Epson MX/FX/RX-100 

$ 6.00 * 

#7204 NEC-8023, C.Itoh 8150 

$ 5.00 

#7207 Diablo Multistrike 

$ 3.75 

Ribbon Spools 



#7205 Star SG/Gemini,0kidata $ 2.50 


Please add $2.00 to your ribbon or disk 
order for shipping & handling. 


Color 

Screen Print 

Print the contents of your PC color screen on your color 
printer. Full size printout, same aspect ratio as screen, in 
up to eight colors. For Xerox 4020, Dataproducts 8000. Xerox 
prints from EGA and CGA, $45.00 postpaid. Dataproducts (Paper 
Tiger) prints from CGA, $35.00 postpaid. Optimized code runs 
printer at full speed. Source code included. 

Epson 

Screen Print 

Prints CGA graphics in any mode (640x200 or 320x200) on your 
Epson (or Star Micronics). Prints 320x200 four color graphics 
in a four-level gray scale. Full size printout, with same 
aspect ratio as screen. $25.00 postpaid. Source code included. 

QDC 

The Quick Disk Copy program for your PC. Reads the source disk 
into memory, and then allows you to create many copies of that 
disk, without re-inserting the source disk. Copies 40 track, 1 
or 2 sided, 8 or 9 sector disks. Requires 512 KB RAM. $25.00 
postpaid. 

LINDLEY SYSTEMS 21 Hancock Street 

(617) 275-6821 Bedford, MA 01730-1613 

Call or Write for our free catalog. 
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the word processor’s search function. In 
addition, the electronic proofreading pro¬ 
gram gives an immediate word count of 
each article, so maintaining uniformity in 
issue length becomes easier. 

Now that more and more scholars are 
using personal computers, I have been 
able to realize another benefit. Authors 
who have written their accepted manu¬ 
scripts on personal computers can trans¬ 
mit their papers to me with a modem. In 
a matter of minutes, I can have a 20-page 
essay written to my disk. 

This saves time and money, since I do 
not have to hire a typist. Besides that, it 
also improves accuracy, for with every 
retyping, errors are invariably intro¬ 
duced. After receiving the article elec¬ 
tronically, all I need to do is format it for 
Typeline. Thus, from original composi¬ 
tion to publication, the essay needs to be 
typed only once—and that’s done by the 
author. 

The future 

Much has been written lately about 
desktop publishing, and I anticipate in 
the near future using software that will 
enable me to do the page layout of the 
Journal right in my office. This kind of 
page-composition software would be ex¬ 
tremely helpful in arranging and organiz¬ 
ing an issue. It would eliminate the need, 
for example, to make a “dummy” of the 
issue to see where articles would end, for 


the whole issue could be previewed on 
the computer in advance. If necessary, 
articles could be moved around electroni¬ 
cally for a better arrangement, and page 
numbers and headers could be assigned 
automatically. 

But, as I mentioned at the beginning of 
this article, there are two reasons I would 
still want to transmit the issue to a 
typesetter who supported such pro¬ 
grams, rather than print it on one of the 
laser printers currently popular in 
desktop publishing. 

The first reason is that the quality of 
professional typesetting is superior to a 
laser print-out. A high-resolution type¬ 
setting machine, such as the Linotype 
L100, can produce output of 1,270 dots 
per inch, whereas most office-level laser 
printers can provide only 300 d.p.i. 

The second reason is cost. Typeline 
does support desktop publishing soft¬ 
ware, at a cost of $8 per page. That is 
a lot more economical than spending 
about $3,000 for a laser printer that can 
provide only one-fourth the resolution of 
a high-end photo-composition machine, 
such as the Linotype L100 (which cur¬ 
rently retails for $30,000-$35,000). 

The process of using a personal com¬ 
puter to control typesetting may also be 
useful to those who aren’t involved in 
journal editing. You can use this method, 
for example, to typeset a report, pro¬ 
posal, chart, curriculum vitae, or in- 


house newsletter. Then, instead of having 
it professionally printed, you can paste it 
up on regular bond paper and have copies 
made by a photo-offset or Xerox machine. 
At $2.50 per thousand characters, this 
would be a quick and inexpensive way to 
enhance appreciably the appearance of 
your work. 

Altogether, computer typesetting is 
an effective, economical way for Z100 
owners to participate in electronic pub¬ 
lishing. The price is reasonable, there’s 
no need to invest in expensive printers, 
and the quality is excellent. 

Additional Information 

Grapheions, Inc. 

170 State Street 
Teaneck, NJ 07666 

201/837-2330; data line: 800/922-0218 

Galahad II, $49. 

Clarkson University 
Educational Computing Dept. 

Potsdam, NY 13676 
315/268-6455 

The Random House Proofreader, $50 
plus $7 shipping. 

Digital Marketing Corporation 

1136 Saranap Avenue 

P.O. Box 2010 

Walnut Creek, CA 94595 

800/826-2222; 415/947-1000 A 


Copyright 1987 

// / Em a III O PanlF Herman 

A nnw concept in memory resident utilities 
from the publisher of D00DLER and MOUSE PACK 

• Print any portion 
of the screen. 
Graphics or Text. 

• Page editing and 
layout features. 

• Copy screen images 
from one program 
to another. 

• Over 100 different 
printers supported. 

• Select print density, height, width, and margin. 

• Multiple copy capability is great for mailing labels 

• Color printer capability with complete color mapping. 

• Frame Grabber lets you copy images from one 
graphics program to another, or do step-and-repeat. 

Available only for the Z-iOO * 59 .^ 


PAUL F. HERMAN INC. 


Software graphics SToods 

3620 Amazon Drive, New Port Richey, FL 33553 

COD Orders accepted - Call 813-376-5457 
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Color Happing 
SCREEN PRINT 



71), Green 
M Blue 
Velly 
White 


IMAGE 
Dens 248 
Nigh 3 

Wide 2 

Harg 1,4 
Rotate NO 

PAPER 
Lsth 11,0 
Udth 8.0 


Copies! 
Device: PRH 


COMPUTE 
THE VALUE. 


ZF-148-41 (one drive, 256K) $ 949. 

ZF-148-42 (two drive, 256K) 1095. 

ZF-158-41 (one drive, 256K) 1349. 

ZF-158-42 (two drive, 256K) 1466. 

ZW-158-43 (20 MB, 1 floppy, 256K) 1 995. 

1 —UPGRADE TO 640K 49. 

ZVM 1220 A Monochrome Monitor 109. 

ZVM 1230 A Monochrome Monitor 109. 

ZF-171-42 (dual floppy, lap top) 1749. 

•—10 MB hard disk (internal) 990. 

Free carrying case and battery (LTD. QTY.) 

ZW-171 -42 (10 MB, 1 floppy, 640K) 2789. 

ZF-241 -81 (1.2 mg floppy, 51 2K) 2615. 

I— MS DOS 3.1, (no video adaptor) 

ZW-241-82 (1.2 MB floppy, 20 MB hard disk) 3364. 

1 —512K, MS DOS 3.1, (no video adaptor) 

Video Adaptor STB EGA 1 95. 

Monochrome Monitor - high resolution 149. 

C. Itoh Color Monitor 429. 

ZVM 135 Color Monitor 445. 

•— Cable 22. 


Our prices are worth a lot 
of savings to you! 

# computer dii 
grove me W 

5223 Main Street • Downers Grove, IL 60515 
312/968-0330 
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I want The Brady Guide to Microcomputer 
Troubleshooting & Maintenance. 

1 e add $2 50 shippm g and 

Send me- c° p ie s @ $17.95 e IP book overseas). 

handling per order m the U.S./Canada, an * h 

□ My payment is enclosed (checks must be in U.S. dollars, pay 
a U.S. bank). 

\j\sa _MasterCard 

Expires 


□ Charge my 
Card # 


Name 



Address 


----—r QOQ 71 R E Street S.E Washington, DC 20003 

Sextant Publishing Company, Dept. S2 , 


I want to get 
the most out of 
my operating system! 


Send me 

□ Zenith/Heath MS-DOS/Z-DOS 

_ copies @$12.95each = $ — 

□ Zenith/Heath CP/M-80/85 

_ copies @ $7.95 each = $ — 

+ $2.50 shipping charge 

ner order in U.S./Canada — $ - 
or 

+ $4.00 shipping charge 
per book sent overseas — $ - 

Total = $ - 


Name -- 

Address _--- 


□ Payment enclosed (checks must be in 
U.S. dollars payable on a U.S. bank) 

□ Charge my: □ VISA □ Maste 

Card #--' 

Expires-- 

□ I’m buying two FlipFast Guides-send me 
mv FREE copy of the book, How to Use. 
Zenith/Heath Computers. (For books sen 
overseas, please add $4.00 shipping charge 
to your payment.) 


Mail this card today to: 
Sextant Publishing Company 
716 E Street, S.E. 
Washington, DC 20003 







































Here s what this book will do for you- 

• familiarize you with the insides of your computer ' 

• introduce you to the basics of computer logic and electronics 

• technical EST" V ° U * expect "° m Passional 

• increase your vocabulaiy of -techno-iargon’ in a painless way 

See page 31 for a description of this book! 


Send me the FlipFast Guide 
to my Heath/Zenith operating system: 



□ Zenith/Heath 

CP/M-80/85 


“2* 1 pages 


Each guide features 

* Zen^user? 55 information for Heath/ 

’ 3?®« ,ic L nformation for each operatino 
command or subcommand ® 

Easy-to-use listings and tables 
trror message listings 


T ° s Snf^c r C °B ies ' fil1 out reverse 
side of this card today and mail it to 
Sextant Publishing Co 
716 E Street, S.E 
Washington, DC 20003 






































“The best hands-on cure for computer frustration.” 

Erik Sandberg-Diment 

New York Times syndicated columnist 



The Brady Guide To 

Microcomputer 
Troubleshooting 
€x Maintenance 

Finally! A “fix-it” book that computer novices can 
use to diagnose problems with their machines— 
written by Henry Beechhold, an experienced 
Heath/Zenith user. 

Beechhold, who currently uses a ’150, ’100, and 
’89 (with seven disk drives!), wrote this book for the 
nontechnically oriented. With a clear and concise 
style, he explains basic computer operations with tips 
for improving your computer’s capabilities; outlines 
the proper tools and equipment you should use; and 
includes a chapter on the care, repair, and 
maintenance of your software. 


Here's what this book will do for you: 

• familiarize you with the insides of your computer 

• introduce you to the basics of computer logic and electronics 

• provide you with the conceptual tools for, and practical techniques of, simple 
troubleshooting and routine maintenance 


• encourage you to hand over equipment exhibiting complex malfunctions to a professional 
repair facility 

• help you understand what you can expect from professional technical service 

• increase your vocabulary of “techno-jargon” in a painless way 


You don’t have to be a computer 
whiz to get everything you need from 
this book. It’s all laid out in a 
personable, nontechnical style that 
makes it a good read as well as a 
valuable resource. 

To order your copy, fill out the coupon at 
right or send in the card between pages 
30 and 31. Do it today! 

The Brady Guide To 
Microcomputer Troubleshooting 
& Maintenance 

$17.95 
325 Pages 

Published in March 1987 


I want The Brady Guide To Microcomputer 
I Troubleshooting & Maintenance ! 

Send me_copies @ $17.95 each (please add $2.50 

I shipping and handling per order in the U.S./Canada, and $4.00 
per book overseas). 

I □ My payment is enclosed (checks must be in U.S. dollars, 
payable on a U.S. bank). 

I □ Charge my Visa _MasterCard 

I Card #_Expires_ 

Name_ 

I Address_ 


Sextant Publishing Company, Dept. S29, 716 E Street S.E., Washington, DC 20003 
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Making Title Slides on 
Your # 150 

The software also runs on the Z100. The photographic technique is applicable to 
any computer. And to slides of any picture on a CRT. 

Gordon W. Nichols 


One of the most challenging things a 
computer enthusiast faces is finding a 
practical use for the computer after the 
novelty of owning it wears off. And one of 
the best applications is to use it in combi¬ 
nation with a hobby. 

If one of your hobbies is color slide 
photography, you can use the computer to 
make titles for slide shows. Title slides 
can make a home show more interesting, 
and they can be a major part of business 
presentations. 

All you need is a graphics package that 
lets you conveniently create the title on 
screen. After looking around, I chose 
Doodler-V from Paul F. Herman Inc., of 
New Port Richey, Florida. (It’s available 
for both the Z100 and for Heath/Zenith’s 
IBM compatibles.) Once I’ve created the 
title, all I have to do is photograph the 
monitor screen. 

Without the computer, creating a title 
can be a major task. I had made title 
slides for many years using dry-transfer 
lettering. Each individual letter would 
have to be transferred from the transfer 
sheet to white or colored cardboard by 
rubbing the letter with a bail-point pen. 

To make titles with black letters on 
a lighter background, the sheets were 
photographed on color slide film; to 
make white letters on a black back¬ 
ground, they were photographed on 
high-contrast black-and-white negative 
film. 

Making the title was a tedious, time- 
consuming job. And I was usually short of 
some letter I needed before I finished the 
title; not only that, but I never seemed to 
get the letters in a straight line. 

About a year ago, I purchased a 13" 
RGB color monitor for my Heathkit H148 
computer, and decided to use the com¬ 
puter to make my title slides. 

Gordon W. Nichols, besides being an 
avid photographer and Heath/Zenith 
computerist, is an electrical engineer 
for Electronic Data Systems in 
Arlington, Texas. 


My first problem to solve was finding 
the software for creating the title slides. 
Before I discuss software, though, I 
should define my personal aesthetic pref¬ 
erences regarding color title slides. 

Good colors 

I have found over the years that the 
most suitable background colors for title 
slides are black and blue. Black is excel¬ 
lent because the title can be superim¬ 
posed on another slide when I’m using a 

Doodler-V does 
everything needed for 
attention-getting title 
slides. 

multi-projector setup. Blue, as it appears 
on the computer screen, is cool and non- 
aggressive. It seems to recede and stay 
behind the message, and so does not 
compete with it. Most of the messages we 
see on television are set against a blue 
background. 

In contrast, a red background over¬ 
powers everything and often appears to 
be in front of the message. I decided that 
only black and blue backgrounds would 
really be necessary for my computerized 
title slides. 

I have found that the best colors for the 
message are white, black, yellow, red, 
and green. These are strong colors, and 
are saturated enough to attract attention. 
Magenta and cyan appear to be weak and 
unsaturated. I seldom use them. 

A good size 

In making color title slides from a com¬ 
puter monitor, another consideration is 
the size of letters required for easy read¬ 
ing on the projection screen. The first set 
of titles I made used GW-BASIC’s stan¬ 
dard double-wide font (producing a 40- 
column screen). The letters in this font 


are eight pixels high (about a quarter-inch 
high on my 13" monitor). 

When the color slide reproduced the 
whole monitor screen, many people in 
the audience had difficulty reading the 
words 15 feet from a 70" screen. I could 
obtain larger letters by using the same 
size letters and photographing just part 
of the screen close up; the letters were 
then readable, but the scan lines and 
individual pixels became objectionably 
noticeable. 

The answer was to create a font of 
letters of the actual size needed for the 
message; in this way, the full monitor 
screen could be used for each title slide. 

Finding a good program 

Now, I needed a program that would 
let me create those characters. However, 
I could not find a software package for 
the Heath/Zenith IBM-compatible com¬ 
puters written specifically for making 
color slides. In attempting to find 
something I could adapt for my use, I 
tested several graphics packages and 
downloaded a few public domain and 
shareware graphics programs from the 
local Heath Users’ Group bulletin board. 

Every one of these programs had some 
frustrating feature that made it unusable 
for creating color title slides. None of 
them provided a way to make a font of 
large letters (about 1" high on a 13" 
monitor) that were not “computerish” in 
appearance. I wanted to create fonts in 
which I could control every pixel, and 
make the letters look more like those 
you would see on an ordinary television 
display. 

During my search I discovered an ad 
for “Doodler.” It cost $79.95 and boasted 
of having the ability to make your own 
fonts of letters. I sent a check to Paul F. 
Herman Inc.; within a few days, I re¬ 
ceived my software. 

Doodler was clever and had a lot of 
features, but I found that it wasn’t really 
useful for photography. Its menus stayed 
on the screen all the time, as did a dot in 
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Portable Computing 

from Zenith and FCC 



Z-183 


data 

systems 


If you’re a person on the go, you’ll never find a more luggable 
personal computer than the Zenith 181/183 model! This 
computer weighs in at less than 14 pounds, yet has all the 
features of a regularly-sized desktop PC compatible. 

Virtually all of the PC compatible software on the market will run 
on the 181/183 series. Display is supertwisted crystal, and the 
aspect ratio is that of a standard CRT! (That means that when 
you draw a circle, you get a circle). A built-in illumination tube is 
provided so that it can even be used in a darkened room. 

Standard with the 181/183 are 1 serial port, 1 
parallel port, RGB video output (for an external 
monitor), and built-in rechargeable battery, for 
operation on-the-go. The processor is an 8088 
running at 8Mhz, so you can get there fast! 

181 models come with an expansion port for an 
external 20Meg winchester add-on, plus 2 built-in 
720k 3.5” floppy disk drives. 183’s have only 1 
built-in floppy, but come with an internal lOMeg 
winchester drive standard. Many options are 
available as well including some exclusive to First 
Capitol. Call for current pricing and details! 


AUTHORIZED SALES AND SERVICE 


Diconyx $ 

Printer 

When you need a printer that can move with you, the Diconyx 
inkjet is the ONLY way to fly! Light as a feather, and able to run 
off battery power, it’s the perfect touch to finish off your 
181/183 system. Especially recommended for sales people 
for those on-the-spot quotes. 




Check with us for additional accessories 
for your Z-183, 181, or 171 portable computer. 



First 
Capitol 
Computer 


16 Algana Dr. 
St. Peters, MO 63376-3930 


1 -800-TO-BGY-IT (800-862-8948) orders and quotes 
1-314-447-8697 technical support and order status 


Before you buy. 

Call Us First. 
And Last. 

SIS 
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the middle of the screen. The name was 
well chosen—it was good for doodling, 
but not for much of anything else. It 
appeared to be a solution looking for 
a problem. (Doodler was reviewed by 
Marilyn Harper in Sextant #17, July- 
August 1985. See “Affordable Graphics 
for the Z100.” William N. Locke also 
reviewed Doodler in the “Z100 Note¬ 
book” in issue #27, March-April 1987.) 

Just about the time I was going to 
give up on it, I received a flyer from 
Paul Herman announcing an improved 
version of his program. It was called 
“Doodler-V,” and cost $99. Those of us 
with the older program could upgrade for 
$29.95. I sent him another check and 
hoped for the best. 

Doodler-V 

The new Doodler-V is a well designed 
package with good documentation. The 
introduction says “you can draw pictures, 
charts, graphs, plans, diagrams, and just 
about anything else imaginable that will 
fit on a computer screen.” 

The reference section is complete and 
about as clear as any documentation I 
have seen. Doodler-V can actually be 
used from the menu on the 25th line 
without referring to the manual. The var¬ 
ious menu items are selected using the 
function keys. 

As advertised, Doodler-V lets you use 
fonts included with the program, and it 
lets you create your own. You can then 
scale up the font to as much as nine times 
its original height. Seven pixels is proba¬ 
bly as small as you’ll want a character, so 
the font could be scaled to as big as 63 
pixels high. In addition, a font can be 
displayed normally, or as italics (slanted 
to the right), or backslanted (slanted to 
the left). 

The fonts included with the software 
are named such that the height in pixels 
is indicated in the name. For example, 
240UTLIN is a font of outlined characters 
24 pixels high. 

A quick look at using Doodler-V 

The CREATE program included in the 
software allows you to create your own 
font of letters, pixel by pixel, on an en¬ 


larged grid. I tried it, and within an hour 
I was making my own font of large letters 
(24 by 18 pixels) that looked quite accept¬ 
able. 

Doodler-V has two modes of operation: 
“screen” and “play.” The play mode stores 
the keystrokes you make in creating a 
picture; then you re-play them in a sort of 
“live-action” drawing operation. One of 
its advantages is that it can save a 
full screen in less disk space than the 
actual pixel representation would take. 
Although the play mode is interesting, I 
could think of no practical use for it for 
my own needs. 

The screen mode appeared to be best 
for making color slide titles. In addition to 
letters of various sizes, any combination 
of lines, boxes, circles, and other shapes 
can be included in the picture. When 
completed, the picture can be saved on 
disk. 

One useful feature allows title slides to 
be made in vertical format if desired. Just 
make the title in the normal fashion; then 
the program’s “Rotate” function can turn 
it 90 degrees. This feature is really terrific 
when you need a vertical title slide to 
superimpose on a vertical picture in a 
multi-media presentation. 

The software has many other features 
that I have not fully explored because I 
don’t really need them for my title slide 
application. (If you want more details on 
the actual operation of Doodler-V, you 
might want to take a look at the reviews 
mentioned above.) 

By the way, the same version of 
Doodler-V runs both on the Z100 and on 
IBM-compatible machines; so, those of 
you who work with both types of ma¬ 
chines can create picture files on one and 
display them on the other. 

Problems 

Was anything wrong with Doodler-V? 
Several things. 

The only colors available in the IBM- 
compatible version were cyan, magenta, 
and white. The background could be one 
of these colors, or black. 

A title slide with magenta letters on a 
cyan background just doesn’t hack it. 
No matter what combination of colors I 


chose, the slides looked washed out. 

The most aggravating thing was the 
one-pixel dot right in the middle of the 
screen—it could not be turned off. Also, 
there was no way to turn off the menu on 
the 25th line. I could live with the 25th 
line by cropping it out of the slide, but 
that ever-present dot in the middle of the 
screen was another story. The only way 
around it was to make sure that a letter in 
the title was the same color as the dot, 
and was situated over it. 

Solutions 

When all else fails, read the documen¬ 
tation! 

One day, I found a BASIC routine in 
the appendices section of the Doodler-V 
reference manual; the routine was de¬ 
signed for integrating Doodler pictures 
into BASIC programs. I keyed in the 
routine and tried it. It did not work. 

After much study, I found that two lines 
contained errors. After I made the cor¬ 
rections, it worked fine. It took about five 
minutes for the program to draw each 
picture on the screen pixel by pixel, but 
when it was finally done there was no 
25th line and no dot in the middle of the 
screen. 

The BASIC program also allowed me to 
use the red-green-yellow palette (Palette 
0) instead of the magenta-cyan-white pal¬ 
ette (Palette 1); and it gave me the choice 
of eight background colors. (The GW- 
BASIC manual indicates that Palette 0 is 
red, green, and brown. It may be brown 
to them, but it looks more like yellow on 
every monitor I have seen.) 

I finally had a means to make good title 
slides—even though it took five minutes 
for BASIC to draw each one. It took at 
least two hours for a 24-exposure roll of 
slides. There still had to be a better way. 

Better solutions 

I thought about writing a letter to Paul 
Herman, but I was sure I would get little 
or no response because my problem was 
unique to a specific application. Then I 
received a newsletter from him contain¬ 
ing application ideas, corrections for bugs 
found in the software, and additional in¬ 
formation. Much to my chagrin, the 


LEATHERETTE DUST COVERS 

High quality, hand crafted, custom fitted leather¬ 
ette dust covers are available for the following 
listed Heath/Zenith computers and accessories. If 
your H/Z equipment is not listed write for a price 
quotation. Custom dust covers can be manufactured 
if you will provide a diagram with dimensions 
(actual cost will depend on the size of the cover 
and will include a $5 design fee). 

H8, H14, H17, MX-80, ZVM-122/135 $12.95 

H/Z 100 all in one, H/Z 19/89/90 $15.95 

Diablo 630 w/tractor, H/Z-29 $16.95 

H/Z 25/125 $18.95 

H/Z-100 Low-Profile color/mono * $18.95 

* Specify monitor type (i.e. ZVM-135) 


8088/86 ASSEMBLY DEBUGGING TOOL 

SNAP is a MACRO which when included in an assem¬ 
bly language program allows you to take "snapshots" 
of memory and/or registers as the program is exe¬ 
cuting (does not have to be run with DEBUG). SNAP 
requires MASM, LINK, and a printer. 

The cost is only $19.95. 


To order send a check or money order for the 
appropriate amount (no CODs or charges) to 
Kandueazy Computer Software Services (KCSS), 6218 
Blossom Lane, Alexandria, VA 22310. Please add 
$2.50 for shipping and handling. Virginia 
residents add 4.5% sales tax. FREE CATALOGUE 


SPECIAL: DYSAN DSDD diskettes (bulk pack) only $.69 each in any quantity. 
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newsletter contained the correction for 
the bug I had found in the BASIC 
program. Here was a company that gave 
service after the sale! 

Encouraged by the quality of the news¬ 
letter, I wrote the letter and sent along a 
sample color slide. Within a few days, I 
received a disk and a personal reply, two 
pages long, from Paul Herman. He en¬ 
closed a disk (Version 5.03), and pointed 
out that it included a feature for turning 
off the 25th line and eliminating the dot 
in the middle of the screen. Apparently 
several other users had contacted him 
about the same problem. Now you just hit 
a function key and the dot and the line 
disappear. 

In addition, he included the source 
listing for a simple assembly-language 
program that lets you create a colored 
background and change the color palette 
from 1 (magenta, cyan, white) to 0 (red, 
green, yellow) before entering Doodler- 
V. He outlined how to use DEBUG to cre¬ 
ate the program. Even though I had 
never used DEBUG before for this pur¬ 
pose, his step-by-step instructions made 
it easy. That kind of software support 
rates a “10” in my book. 

Automatic setup 

Doodler-V now does everything I need 
to produce attention-getting title slides. 
In fact, I often get more comments on my 
titles than I do on my pictures. I can 
texturize, fill in areas with color, move 
the images, make shadow edges for the 
lettering, and do a dozen other things. 
The creative possibilities are endless. 

Before I call Doodler-V, I load one of 
three versions I’ve made of the assembly 
language program. One version creates a 
blue background and sets the color pal¬ 
ette to 0 (red, green, yellow). The second 
version creates a black background and 
sets the color palette to 0. The third 
creates a blue background and sets the 
palette to 1. This is used to create white 
letters on a blue background. 

Using a setup program to change back¬ 
ground colors and palettes is a little in¬ 
convenient; if you want to change the 
background from one color to another, 
you have to exit Doodler-V, load the other 
program, and re-enter the Doodler-V 
program. Possibly some future version 
will include automatic switching as an 
option. I still have not figured out a way to 
have black letters on a blue background. 

Positioning the camera 

Photographing the monitor screen is 
not difficult. A 35-millimeter single lens 
reflex camera is best for this purpose, 
because you can accurately frame and 
focus through the lens. 

The essential thing is to have the 
camera in perfect alignment with the 
monitor: the film plane of the camera 
should be parallel with the face of the 
monitor, and the center of the camera’s 


ARE YOUR PERSONAL COMPUTERS 
ON SPEAKING TERMS? 

Connect them with a Novell Local Area Network. 


Novell sets the standard for 
high performance LANs with 
four complete LAN systems. 
Each one offers the reliability, 
security, and DOS compati¬ 
bility of Novell’s NetWare ' 
operating system. 

Zeducorp offers the full 
Novell product line. Let us 
network your Zenith (or com¬ 
patible) personal computers 
with the Novell Solution! 




NOVELL 


ZEDUCORP P.O.BOX 68 STIRUNG, NEW JERSEY 07980 (201) 755-2262 

Your Authorized Novell Dealer. 

NetWare is a trademark of Novell, Inc. 
Circle #236 on Reader Service Card 


PowerStation220 


A Complete VT220 Work Station 
Upgrade for Zenith PC’s, AT’s, 
and Compatibles 






“You’ll never 
know you are 
not on a true 
VT220 — unless 
you take 
advantage of 
our many 
extended 
features.” 


PowerStation™ 220 $289 

VT220 style keyboard and ZSTEMpc™-VT220 emulation 
Software. 

ZSTEMpc™-VT220 Emulator Emulation Software only. $150 
All the features of ZSTEMpc-VTIOO plus 8-bit mode, dow¬ 
nloadable fonts, user defined keys, full national/multi-national 
modes. Extended macros/script language. True 132 columns 
on enhanced EGAs and on most standard EGA’s using the 
EGAmate option. 43 line support on EGA’s. Enhanced 
keyboard support. 

EGAmate™ daughterboard option for 132 columns on most 
standard EGA adaptors. $39 


ZSTEMpc™-4014 Emulator $99 

Use with ZSTEMpc-VTIOO, VT220, or stand¬ 
alone. Interactive zoom and pan. Save/recall 
images from disk. Keypad, mouse, digitizer, 
printer, plotter, and TIFF support. 4100 color 
and line style color mapping. 640 x 400 and 
640 x 480 on some adaptor/monitors. 
ZSTEMpc™-VT100 Emulator $99 

High performance COLOR VT100. True double 
high/wide, smooth scrolling. ISO and attribute 
mapped color. XMODEM and KERMIT, soft- 


key/MACROS, DOS access. 

KEA Systems Ltd. 

#412 - 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9 
Support (604) 732-7411 TELEX 04-352848 VCR FAX (604) 732-0715 

Order Desk (800) 663-8702 Toll Free 

30 day money back guarantee MCA/ISA 
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viewfinder should be in line with the 
center of the monitor screen. 

Many people put the camera on a 
tripod when photographing the monitor. 
I found it very difficult to get good align¬ 
ment and the correct magnification using 
a tripod. Instead, I placed the monitor on 
a table; using a sturdy wooden box or a 
stack of large books, I then raised the 
camera until the center of the lens was 
the same distance from the table top as 
the center of the monitor. 

To make the task even easier, I fabricat¬ 
ed a plywood device that has an 18" by 
40" baseboard. The color monitor is held 
in place on one end of the baseboard 
with quarter-round molding. The camera 
holder is on the other end. It can be slid 
toward and away from the monitor on two 
1" by 4" wood guides. 

The camera is mounted at the correct 
height to allow it to view the center of the 
monitor; it is restricted from shifting right 
or left by small pieces of molding fastened 
to the camera holder. This keeps the film 
plane parallel with the screen at all times. 

Exposure , etc. 

To eliminate reflection from the face of 
the monitor, the room must be complete¬ 
ly darkened when taking pictures of the 
screen. It is advisable that you wear dark 
clothing rather than white so that light 
from the monitor is not reflected back 
onto the face of the screen. 

It is best to use a long exposure time, 


because with a long exposure a small 
aperture can be used. This increases 
the depth of field, making focusing less 
critical. 

The camera should have a lens with a 
focal length of at least 55mm. When you 
photograph a relatively flat subject such 
as a monitor screen, using a wide-angle 
lens (such as a 28mm or 35mm) tends to 
distort the image near the edges. Howev¬ 
er, a typical 55mm lens will not focus 
close enough to fill the whole frame with 
a 13" monitor screen. This can be 
corrected by adding a close-up lens (+1 
or +2) to the front of the camera lens. 

Photographing a typical monitor at a 
shutter speed of one second with Ekta- 
chrome 64 or Kodachrome 64 slide film, 
the exposure is approximately fll. After I 
found the f stop that gave the best ex¬ 
posure, I taped my monitor’s intensity 
control in place; this way, the exposure 
could always be the same. 

In any case, the shutter speed should 
be V 30 of a second or slower in order to 
completely capture the image on the 
screen. At faster shutter speeds, there 
may be gaps in parts of the picture be¬ 
cause of the monitor’s scan rate. I doubt 
that automatic exposure control will pro¬ 
duce good exposures in this situation. 

Curvature and cutting 

Depending on the flatness of the moni¬ 
tor screen, and the flatness of field of the 
camera lens, vertical or horizontal lines 


near the edge of the picture may appear 
to curve. When you create the title slide, 
it is best to avoid using lines near 
the edge. How much of the screen can 
be used without objectionable distortion 
will have to be determined experimen¬ 
tally. 

If every exposure on the roll is a title 
slide with a black background, the photo¬ 
finisher might not cut the frames apart at 
the correct place when putting them in 
their mounts. To overcome this, I photo¬ 
graph one image at each end of the roll 
against a colored background; the photo¬ 
finisher can then see where the frame 
line is supposed to be. After the colored 
slide, there should be a frame line every 
eight perforations. 

Enjoy 

Making title slides with the computer 
is not only a good application for the 
computer’s color graphics—it can also be 
an enjoyable creative process. 

If this were a slide presentation, at this 
point I would show a title slide with the 
computer-generated words THE END. 

Ordering Information 

Doodler-V (for Z100 and 

IBM-compatibles), $99; update, $29.95. 

Paul F. Herman Inc. 

3620 Amazon Drive 

New Port Richey, FL 33553 

813/376-5457 A 


introducing 

GRAPH 


POWERFUL PLOTTING 
MADE SIMPLE 


Specifically designed for a wide range of applications and users, GRAPH will 
satisfy your everyday graphing and analysis needs. GRAPH will quickly and easily 
plot (and modify) data found anywhere within an ASCII file, evaluate and plot 
equations with real or imaginary variables, and combine data and equations to 
form signal processing algorithms. 


GRAPH features include: 

Database driven input (never reenter data), high resolution printer and HP plotter 
output. ASCII data file input/output. Multiple curve plotting. Auto scaling. 
Smoothing. Linear/log axes. Full annotation with GREEK characters. Statistics. 
Probability density function. Extensive math functions including Bessel and 
numerical integration. Weighting functions (e.g. Taylor, Hamming). Complex 
variables and data. FFT analysis. Power spectral density. Convolution. Random 
number generation ... and much more. 

Requires H/Z100, H/Z150, IBM PC/XT/AT or true compatible, any DOS version, 
minimum 400K RAM, video support includes CGA, EGA, Hercules, and Z100 
graphics. 

Only $99 check, money order, or P.O., plus $4.00 shipping and handling. 
Michigan residents add 4% sales tax. 

To order (specify computer type, 8087 option) or for more information write or 
call... 



WOLFPAC Technology, Inc. 
P.0. Box 378 

Plymouth, Michigan 48170 
(313) 451-1256 
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CPA 11 

Personal Accounting 
for IBM PC Compatible Systems 

A popular system now made even better! All 
the features of our earlier system, with many 
new ones. But, best of all... 

NEW Pricing.. . Now only $59.00 
NEW Features and Capabilities 
NEW Hierarchical Menus 
NEW Easy Set-up Procedure 
NEW On-line Help Screens 
NEW Mortgage, Loan, Investment and 
Depreciation Utility 


Any number of Vendor, Cash and Checking accounts 
desired. User-specified Expense and Income categories. 
Check printing, auto-posting, spreadsheets, bar graphs, tax 
deductions, accounts-coming-due, budgets, and many other 
detailed reports. Auto-checkbook reconciliation. Easy user- 
command entry. Full edit capabilities. Fast and efficient. Can 
be used with any printer for all reports and bar graphs. Not 
copy-protected. 


Requires 256K RAM, color video, RGB monitor, at least 2 
disk drives (2 floppies, or 1 hard disk and 1 floppy), MS-DOS 
2.1 or greater. Monochrome version to be announced. 

_ REICHERT DIGITAL SYSTEMS 

29 BLAZIER RD. WARREN, N.j. 07060 (201) 469 3854 
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1977 QUIKDATA, INC. 1987 
ONE DECADE OF CONFIDENCE 

That’s right! We’ve been here for 10 YEARS serving the Heath/Zenith computer world! We started with the H8, and 
have continued on through the H89/90, H/Z100 series, the H/Z PC computers, PC laptops, and the Z240 -AT series. 

What made us a leader in supplying H/Z users in the past 10 years? *We care and we take a personal interest 
* Lowest Prices *24 hour shipping on 99% of all orders *We are familiar with the products we sell *Most every item 
sold is used in-house *We stand behind everything we sell *Software and hardware consultation *Systems put together 
the way you want *On-site repair facilities *We stock what is in our catalog *Support the H/Z line of computers *We 
treat you as an individual *Full stock of repair and replacement parts *H-SCOOP newsletter to help you get the most 
from your system. 


MEMORY AND STORAGE DEVICES 
M41256 150ns 256K DRAM CHIPS $2.95 

M41256F 120ns 256k CHIPS $3.49 

M41256T 100ns 256K CHIPS $3.79 


SMARTCLOCK - Clock/Calendar ROM socket plug-in (with built 
in battery back-up) for Z100 and PC computers. Very easy 
installation - eliminates wasted slot. Add $2 to price for Z100 
computer for spacer kit. $37 


Z150W20 21 MEG WINCHESTER FOR PC’S. This unit includes 
Segate ST-225 21 meg half-height winchester drive, OMTI 
controller, cables, software, mounting hardware where applicable. 
Complete kit with PREPped winchester ready to install and go. 
Z150W20 $389 


OMTI WINCHESTER CONTROLLER FOR PC’S $99 


Z150MP memory mapping PAL for use in H/Z150/160 systems to 
allow up to 704K of system RAM on main memory board. 
Requires 18 M41256 memory chips plus up to three banks (27) of 


the 64K M4164 chips. $19 

MEGARAM-150 for the H/Z160 computers allows up to 704K 
system memory and 512K RAM drive memory. Software included. 
Uses up to 5 banks (45) of the M41256 memory chips. 

MEGARAM $43 

BARE WINCHESTER DRIVES 

ST-225 half height 21 meg 80ms $295 

ST-251 half height 42 meg 37ms $539 

ST-4038 full voice coil 32meg 37ms $495 

ST-4096 full voice coil 80meg 37ms $849 

FLOPPY DRIVES 

SA-455 half-ht DS DD 360K $129 

TM100-2 Tandon full DS DD 360K $129 

TM100-2R Tandon refurb 360K $ 79 

SIEM-R SS Siemens refurbs (HI 7 type H8/H89) $ 59 

TM100-4R Tandon DS DD 96TPI refurb $ 95 

MF504 Mitsubishi 96TPI/-AT switchable $149 


COMPUTERS 

We carry the full line of Zenith computers, but the prices are too 
low to list here! If you are interested in a system, call or write for a 
complete system quote. Tell us what you want in the system and 
well be cjlad to quote you a price. To the basic systems we can 
add additional memory, drives, winchesters, whatever you need. 
All systems come with MS-DOS 3.x operating system. 

H-SCOOP NEWSLETTER 

The double density nevysletter for H/Z computer support that 
gives you information - and facts not found elsewhere. 12 
information packed issues per year mailed first class for $24/year 
(U.S. and Canada rates). Foreign subscriptions sent AIR MAIL for 
$32/year. Back issue package deal available! 


CAUZIN PC/Z100 STRIP READER $189 

H8/H89 STUFF 

H37 SOFT SECTOR CONTROLLER BOARD $195 

WH8-37 H8 SOFT SECTOR/WINNIE CONTROLLER $295 
KEYBOARD AUTO REPEAT (kit $33), assembled $ 43 
16K H89 MEMORY EXPANSION BOARD $ 49 

AS-IS H89 CPU & TLB BOARDS $ 39 

REFURB WORKING H89 CPU/TLB BOARDS $ 79 

21 MEG WINCHESTER SUBSYSTEM (requires HDOS/CP/M 
software package for $95 and host adapter card. H8 uses WHS- 
37 and H89 can use Z67 or ADD320). 

H20 $595 

ADD320 SASI winchester with 3 serial ports $145 


We also have H89: keyboards, power supplies and parts, video 
boards, cables, HI7 disk controllers, serial I/O boards, memory 
chips, software. H/Z100: keyboards, "as-is" motherboards, floppy 
and winchester controllers, video boards, etc. We often have 
various boards for H8’s, H/Z150 and 160 series and much more. 


PANASONIC PRINTERS 


KXP-108H 

80 column 120 cps F/T parallel 

$259 

KXP-1092 

80 column 180cps F/T parallel 

$359 

KXP-1592 

132 column 180cps F/T parallel 

$459 

KXP-1595 132 column 240cps F/T parallel 

$549 

KXP-3151 

daisy Diablo 630 compatible 

$459 


DISKETTES 


3740/2D 

8" DS DD SOFT 

$29 

3740/1 

8" SS SD SOFT 

$25 

204/2D 

5" DT DS DD SOFT 

$37 

207/2D 

5" DT DS DD HARD 

$37 

104/2D 

5" ST DS DD SOFT 

$25 

107/2D 

5" ST DS DD HARD 

$28 

5H-11 Sentinel 5" ST SS SD 10-HOLE HARD 

$19 

UHRII 

Dysan UHR for AT’s 

$29 

X35 

Xidex/Dysan DS 3 1/2" 

$22 

352D 

Dysan high end 3 1/2" 

$35 


We carry a full line of computers, monitors, modems, disk drive 
and winchester drives, cabinets and cables, software, hardware, 
surge and spike suppressors, line conditioners, backup power 
supplies, serial printer interfaces, print buffers, A/B switches, 
utilities and much more. 


Call or write for a free no obligation catalog of our product line and/or a sample issue of our H-SCOOP H/Z newsletter. VISA and MC 
accepted. All prices are CASH prices - PO’s add 5% and pick up 3% S&H. Charge cards pick up 3% S&H. Cash orders over $100 shipping 
on us. All orders under $100 pay $4 S&H. Note: Prices (especially memory chips) subject to change without notice. 

QUIKDATA, INC. 

2618 Penn Circle 
Sheboygan, WI 53081 
(414) 452-4172 


Circle #221 on Reader Service Card 


Sextant July-August 1987 37 






The Eight-Bit World 


Walter J. Janowski 


Echelon, Inc. 

Flicker-Free Kit 

20 megs on an H89 

HDOS 3 revisited — 
compatibility 


It’s a funny thing. Everybody keeps 
saying eight-bit machines are dead. But 
every month I still seem to be coming 
across new products for the H8 and H89. 
This issue, I’ll be taking a look at a few of 
these, as well as delving a little deeper 
into HDOS 3. 

Echelon, Inc. 

The new catalogue from Echelon ar¬ 
rived the other day, and it’s obvious that 
this company will be a guiding light in the 
future of our eight-bit machines. 

The folks at Echelon take issue with a 
point of which I myself am guilty. I usual¬ 
ly refer to the family of Heath/Zenith 
machines consisting of the H8 and H89 
(and maybe, grudgingly, the H/ZlOOs) as 
“eight-bit machines.’’ But Echelon rightly 
points out that the largest selling comput¬ 
ers today are indeed eight-bit machines 
also. The IBM Personal Computer and its 
clones are built around the Intel 8088 
microprocessor—which sports an eight- 
bit data bus. Echelon doesn’t want 
computers built around Zilog’s Z80 or 
Hitachi’s HD64180 microprocessor to be 
lumped together with the IBM PC. So, 
Echelon instead refers to “CP/M- 
compatible” machines. 

I have to admit I completely agree with 
their reasoning. Unfortunately, I’ve been 
referring to the ’8 and ’89 as “eight-bit 
machines” for so long, I don’t think 
there’s any real point in trying to change 
now. But their point is well taken, and it’s 
certainly worth keeping in mind. 

Anyway, Echelon markets ZCPR3, the 
replacement for Digital Research’s stand¬ 
ard console command processor (CCP) in 
CP/M. They also offer ZRDOS, a re¬ 
placement for CP/M’s basic disk oper¬ 
ating system (BDOS). Together, ZCPR3 
and ZRDOS form Z-System. Install it 
along with the Heath version of CP/M’s 
basic input/output system (BIOS), and 
you could say that you’ve finally gotten 
Digital Research out of your system. 

ZCPR3 is “freeware”: it’s copyrighted, 
but they allow free non-commercial dis¬ 
tribution. The source code is available on 
a number of bulletin boards. The full 
system is huge, though, going to ten 
disks ($89 from Echelon). Echelon also 
sells utilities, assemblers, disassemblers, 
books, and a host of other items all specif¬ 
ically aimed at the “CP/M-compatible” 
community. 

The catalogue itself is more of an 
educational magazine than a catalogue. 
All products are described in great detail, 
and much space is devoted to the con¬ 
cepts behind the ZCPR3/ZRDOS Z-System. 


Echelon also publishes the Z-News news¬ 
letter, at $24 per year. Z-News is fre¬ 
quently quite terse; one reader I know 
said that it “could be called arcane.” But it 
features all the latest info and develop¬ 
ments for our supposedly obsolete CP/M 
systems. The newsletter itself is a must- 
have. Write for the catalogue. 

By the way, Analytical Products is 
authorized to distribute Echelon prod¬ 
ucts to the Heath/Zenith world in our 
disk formats, and customized for our 
machines. 

Flicker-Free Kit 

One of the few annoying habits of the 
H19 terminal is that pesky flickering 
you’ll notice when graphics or text scrolls 
rapidly up the screen. And since the H89 
incorporates the H19, it has the same 
problem. The flickering usually shows up 
as little spots or dashes that flit across the 
display as it scrolls. 

This occurs because two circuits share 
control of screen memory. The CRT-con- 
troller chip on the terminal logic board 
(TLB) has control most of the time; it 
loses control, though, when the central 
processing unit (CPU) needs to write a 
character to the screen. Then, the CPU 
sneaks memory away from the controller 
momentarily—which results in the flicker 
on the screen. The effect is quite notice¬ 
able when running the terminal at the 
normal 9600-baud rate, and gets even 
worse if you attempt to increase the 
speed to 19,200 baud. 

However, back at HUGCON 5, I 
picked up the Flicker-Free Modification 
Kit from Lee Hart at TMSI. This in¬ 
nocent-looking little pack of eight in¬ 
tegrated-circuit (IC) chips claims to put 
an end to those annoying little dashes, 
and to provide reliable operation at 
19,200 baud. 

The kit comes with a 24-page installa¬ 
tion manual that at first looks a little 
intimidating; upon more careful examina¬ 
tion, though, it is quite thorough and 
friendly. The manual is very well laid out, 
with lots of diagrams, check points, and 
explanations; it’s not unlike the excellent 
Heath manuals we’ve all come to depend 
on. 

Installation involves disassembly of 
your computer (or terminal) and removal 
of the terminal logic board. Then a few 
chips are replaced, and some jumpers 
need to be cut and others installed. 

As I said, the manual looked a little 
intimidating at first glance; so, being 
pressed for free time, I set the kit aside 
for a few months. However, when I finally 
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LONG & 
LOUD! 

Sideways & Banner 
Printing Utility for 
Dot-Matrix Printers 



Sadget Salaa (units) 


TOTAL REVENUES 


•877 

14554 


8077 
24 1107• 


4115.20 5532.14 2994 


8035.54 10484.78 4147. 

28 12150.74 14218.14 7944. 
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SHOUT YOUR 
MESSAGE IN 

A BANNER! 
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For any CP/M or MS/DOS 
computer (IBM compatibility is 
not required), just.. 


$34.95 


Special Offer: one MS/DOS and 
one CP/M version for only... 

$49.95 

We've improved our popular TWIST & SHOUT! package and given it a new name! 
LONG & LOUD! Version 2.0 is easier to use and install, includes new typefaces in 
both LONG (four sizes) and LOUD (Times, Sans Serif, Olde English, Script and 
Symbols — in both upper and lower case). LONG lets you print out your spread¬ 
sheets (or any file) the long way (sideways) on your dot-matrix printer. No more 
cutting and pasting to put together a fragmented printout. LOUD prints giant ban¬ 
ners in letters from two to eight inches high. Make banners & posters with ease! 


PEKTC! 


Multi-Function Software 
Supercharger for CPIM 

NEW for Heath/Zenith 

Profiles magazine wrote, "PRESTO still has the edge over Write Hand Man in 
features and general polish..." And now we’ve improved it even more! PRESTO 
adds features to any program you run. Just hit a special trigger key and PRESTO 
suspends your current program and opens a window on-screen. You can then call up 
a floating point calculator, a programmers calculator (hex, binary, octal, decimal), a 
notepad, a perpetual calendar, a Rolodex™, and perform screen dumps. Hit 
another key and you're right back where you left your original program. 

PRESTO! (Version 3) uses almost 5K less memory than previous versions, yet 
includes great new features like: 

NEW CP/M Commands: From within any program you can now do a directory, copy 
and rename files, erase files, and type files to the screen. 

NEW Keyboard Macro Processor: Throw away SmartKey and XtraKey because 
PRESTO now includes its own key processor. The keys module includes powerful 
features like the ability to automatically load special key definitions for each 
program you use. One key can do the work of hundreds — a real time saver! 

And best of all — the price is just $39.95. Available for all Heath/Zenith CP/M 
computers using HI 9/89 type terminal. Versions are also available for Morrow, 
Osborne, Kaypro and Otrona. Specify computer and hard or soft sector format. 


Gbmvmndt 

Complete Business Graphics Toolkit™ 

Finally there's an easy and fun way to 
create graphics on your H/Z-89, H/Z-90, 
H/Z-100 (CP/M only) computer or any 
H/Z-19 equipped machine. 

No extra hardware required! It works 
with a standard unmodified machine yet 
also supports the TMSI SuperSet ROM, 
and the Font19 Character ROM. 

Freehand drawing: You can easily draw 
lines, boxes, circles and write on the 
screen in large characters. Full block 
operations are also supported — move, 
delete, fill, copy and more! Your 
graphic creations can be saved to disk 
and recalled at any time for further 
editing. Layout forms, design logos, 
draw diagrams and pictures. It's easy 
and fun to use. 

Business graphics: REMBRANDT lets 
you create horizontal and vertical bar 
charts, pie charts and xy plots (scatter 
graphs). Use hand-entered data or 
read numerical data from virtually any 
source including dBase II, SuperCalc, 
MBasic, Wordstar and ASCII files. 

Slide shows: Sequence your graphics 
on-screen using eleven cinematic 
special effects like wipes, fades and 
spirals. Produce electronic slide 
shows' without any programming. 

Print your graphics: Print your graphic 
screens on most dot-matrix and daisy 
wheel printers. Interface with all word 
processors so that your reports can 
include charts, graphs or any graphic 
creation — intermixed with your text! 

Compatible: It even reads, displays 
and prints Ed-A-Sketch files! 

Affordable: Even with all of this power, 
REMBRANDT is available for an 

amazingly low price of... $39.95 

REMBRANDT runs on H/Z-89's, 90's, 
100's and H/Z-19 equipped machines. 


Other Stuff: MILESTONE Business Project Planner (CP/M and MS/DOS) $99.95, MEDIA MASTER Disk Conversion (Z-100, PC- 
DOS) $39.95, MEDIA MASTER PLUS Disk Conversion & CP/M Emulator $59.95, ACCELERATE 8/16 including V20 chip $99.95 



TECHNOLOGIES, INC. 

22458 Ventura Blvd., Suite E 
Woodland Hills, CA 91364 


We accept VISA, MASTERCARD and AMERICAN EXPRESS 

Order by mail or call our 24 hour toll free order line 
from anywhere in the US or Canada: 

800-628-2828 (Extension 918) 

Technical questions, orders: 818-716-1655 (9-5 PST) 
Add $4 per order postage/handling. Overseas, add $12. 
US funds only. CA residents add 6% tax (LA County 6.5%) 
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got around to actually attempting installa¬ 
tion, I was pleasantly surprised by how 
simple the process was. 

Two of the ICs replaced are read-only 
memory (ROM) chips: the character- 
generator ROM (U473 in ’89s, U420 in 
’89As) and the terminal-logic board ROM 
(U422 in ’89s, U437 in ’89As). In the 
programming they contain, the new 
ROMs are identical to the Heath origi¬ 
nals; but the routines have been copied 
into complementary metal-oxide semi¬ 
conductor (CMOS) ROM chips, which 
are faster and consume less power. 
(CMOS ROMs are necessary for proper 
installation. If your machine has a ROM 
such as the G-Prom, Super-19, etc., that 
is not standard issue, you can send it to 
TMSI; they will copy it into a proper 
CMOS version for $10.) 

The rest of the kit consists of four low- 
power four-kilobit CMOS RAM chips, 
the address-decoder chip, and a logic 
chip also in the address-decoder circuit. 

Installation of the chips simply re¬ 
quires removing the old one from the 
TLR and installing its new replacement. 
Mercifully, Heath socketed most of the 
ICs in its kits, so this process is quite 
simple. After you install the chips, there 
are a few programming jumpers to be 
changed, which requires a little bit of 
soldering. However, if you assembled the 
computer from a kit in the first place, 
you should have no trouble with the 


installation. 

After installation is complete, the com¬ 
puter (or terminal) is reassembled. Then 
you plug it in, close your eyes, and turn it 
on. If you’ve followed the instructions 
correctly, there will be no flame and your 
faithful old buddy won’t be heading off to 
computer heaven in a cloud of smoke. 
Fortunately, mine gave a few reassuring 
beeps and came up normally. 

The manual provides a set of proce¬ 
dures for testing the modification for 
proper operation; also, it includes a 
detailed set of troubleshooting proce¬ 
dures in case of difficulty. 

The overall benefits are many. Most 
obvious is that the dark dashes that 
caused the original flickering are no 
longer there. Second, installing CMOS 
ICs in place of the originals reduces over¬ 
all power consumption by about 300 
milliamps, or about as much as removing 
an input/output (I/O) board. Third, set¬ 
ting the terminal to run at 19,200 baud 
noticeably increases the speed of the dis¬ 
play; it’s particularly fast if your computer 
has been upgraded to run at 4 megahertz. 

The Flicker-Free mod works by using 
very fast screen memory chips. The 
Flicker-Free continuously switches 
memory back and forth between the 
CPU and the CRT controller, and does so 
at a clock rate of 3 MHz. When the clock 
pulse is high, the memory is available to 
the CPU; it’s available to the CRT con¬ 


troller when the clock is low. At the new 
speed, the display is able to keep up 
regardless of whatever else is going on. 

There may be some compatibility 
problems if you have made any non¬ 
standard modifications to your terminal, 
such as adding the Graphics Plus mod 
from Northwest Digital or the previously 
mentioned replacement ROMs. If you 
are in doubt about your installation, write 
to TMSI for info before purchasing. 

All in all, the Flicker-Free kit is profes¬ 
sionally produced and easy to install. It 

The dark dashes that 
caused the original 
flickering are no 
longer there. 

performs as advertised, and provides a 
noticeable improvement in operation at a 
very reasonable price. It’s well worth 
looking into. 

20 megs on an H89 

Micronics Technology markets a 20- 
megabyte internal hard-disk drive for the 
H89 for around $600. With all that 
storage space, a Winchester always 
sounded to me like a dream. So when 
Micronics offered to loan me one of their 
WIN89 20-meg upgrades for review pur¬ 
poses, I jumped at the chance. 

I installed the WIN89 the same day as I 
did TMSI’s Flicker-Free kit. Where the 
Flicker-Free kit’s installation appeared 
complicated and later proved to be pain¬ 
less, the WIN89 turned out to be just the 
opposite. 

As I browsed through the ten-page 
installation manual, the modification 
looked like a piece of cake. Change a few 
chips, plug in the board and the drive, 
and you’re done. Unfortunately, this did 
not exactly prove to be the case. 

Diagrams are few in the manual, and in 
some places the instructions are cryptic. 
Also, installation differs if you have a 
newer H89A as opposed to an H89. How¬ 
ever, the manual does little to explain the 
differences between the two installation 
processes. 

Before I get too deeply into installa¬ 
tion, however, let me first describe the 
package included with the WIN89. The 
system is built around an Everex Win¬ 
chester package designed for an IBM PC 
or clone. The hard-disk drive itself is a 
20-MB Seagate. The WIN89 system in¬ 
cludes an interface card that plugs into the 
’89’s left-hand (memory-expansion) bus. 
A cable from this interface card then 
plugs into the IBM-type interface card 
included with the Everex system. One 
advantage to this approach is that the 
same system (without the H89 interface) 
can later be installed in an IBM PC or 


NOW 20% OFF ‘ ‘THE BEST FOR CP/M 5 5 

YOUR MONEY BACK IF THESE PROGRAMS 
DON’T MAKE YOUR COMPUTER EASIER TO 
USE IN THIRTY DAYS. 

“The Best for CP /M” was what one very 
satisfied H-8 user called these two packages. 

CompuMagic’s acclaimed Utility Package has 20 hard-working 
programs guaranteed to make your computer time more 
productive. ($45 alone) 

Our fantastic SEARCH program finds words and phrases in 
text files. Use it to find “lost” information or to replace cumber¬ 
some index programs. ($30 alone) 

BUY BOTH NOW FOR ONLY $60 

SEND $60 Check or MO (Personal checks accepted) or call with your MC, Visa, 
or COD order. NO charge for UPS ground shipping. Add $2 for UPS COD and $5 
for foreign orders. (MD Res. add 5% tax.) Available in 5" Hard Sector and 5" and 
8" Soft Sector Formats. Be sure to specify exactly what you need. 

GompuMagic, Inc." 

P.O. Box 437 
Severn, MD 21144 
(301) 969-8068 
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clone (although why anyone with an H89 
would ever need one of those machines is 
beyond me). 

Getting back to the installation, we 
ordinarily don’t have to worry about 
whether we have an ’89 or an ’89A. After 
the ’89 had been out for a while, the 
Federal Communications Commission is¬ 
sued rules on the permissible levels of 
radio-frequency interference (RFI) radi¬ 
ated by home computers. To continue 
selling the ’89, Heath/Zenith had to make 
certain physical changes to limit its RFI. 
These changes involved an RFI shield and 
changes in the layout of components on 
some boards. 

(I think the Micronics interface card for 
the H89 might be slightly different from 
the one for the H89A. In any event, it’s 
probably best to specify which one you 
have.) 

These little physical differences have 
no effect on operations, but they are 
significant enough to change the way you 
install the Winchester. According to the 
manual, the difference in installation be¬ 
tween the H89 and the H89A is due to 
the lack of clearance between the top of 
the CPU board and the case of the H89. 
(Apparently, the H89A has greater clear¬ 
ance.) 

The installation instructions can be 
deciphered without too much difficulty; 
with a reasonable amount of common 
sense, you should be able to complete 


installation without any major problems. 
My main gripe, however, lies in the way 
the board is intended to be physically 
mounted. 

If you have an H89A, the IBM-PC 
controller card attaches directly to the 
H89 interface card; for support, one end 
of the controller card rests on the CRT 
grounding strap. While this seems a 
slightly shaky setup, it is solid compared 
to the procedure for the standard H89. 

In the case of the older H89, the con¬ 
troller card is first inserted into a manila 
envelope(!). Installed, it rests unsup¬ 
ported alongside the hard-disk drive 
itself in the internal drive recess. The 
controller cables are not shortened, so 
you may later use them in your PC clone. 
The manual suggests wadding up these 
cables and using them as insulators to 
prevent the controller board from con¬ 
tacting the drive itself. 

After following the instructions this far, 
I finally decided to remove the interface 
board. After studying it for a few minutes, 
I re-installed it more practically—using 
rubber bands to keep the cables in line. 
While operation has been without prob¬ 
lems since installation, even this better 
method seems completely unacceptable 
in any system where the computer might 
be occasionally moved from place to 
place. A few long screws and spacers 
ought to be all you’d need to establish a 
more secure mounting—something like 


that should be included with the kit. 

Two disks of CP/M software are includ¬ 
ed with the WIN89. One is a set of files 
and utilities necessary to install and 
use the Winchester; the other contains 
ZCPR2, the public domain replacement for 
CP/M’s CCP 

The Winchester-utilities disk includes 
formatting, directory, and surface-fix 
(bad-sector-lockout) programs, many of 
which come with the source code. It also 
includes a modified BIOS that recognizes 
the hard drive. 

In order to produce a bootable disk that 
will recognize the hard disk, you’ll need 
to be familiar with CP/M installation and 
the MAKEBIOS procedure. The MAKEBIOS 
procedure is notorious for being compli¬ 
cated, but following Heath’s CP/M man¬ 
ual step by step, I got through it without 
messing anything up. 

After a new system is created, running 
the Micronics program HINSTALL.COM 
will place the operating system onto the 
Winchester, allowing you to boot from 
the hard drive. One of the ICs changed in 
the installation procedure is the boot 
ROM. The Micronics ROM offers you the 
option at power-up to boot either from a 
floppy drive or from the Winchester. 

The second disk contains all the files 
necessary to install ZCPR2, version 2 of the 
public domain replacement for CP/M’s 
CCP. ZCPR2 offers improvements particu¬ 
larly applicable to a hard-drive environ- 


EMULATE - H89 breaks format barrier! 

Purchase CP/M software from vendors who do not support 
Heath disk type. Handles these disk formats: 


Actrix Eagle II NCR DecMate 5 Televideo 

Altos Epson QX-10 NEC PC-8001 A TRS80-1 CP/M 

AMPRO Fujitsu CP/M86 Osborne 1 TRS80-3 CP/M 

Beehive Tpr IBM CP/M86 Otrona TRS80-4 CP/M 

CDR Systems IMS 5000 PMC MicroMate Xerox 820 

Cromemco Kaypro II Royal/Triumph Zorba 

DEC VT180 Magnolia Sanyo 1100 

DEC Rainbow Morrow MD Superbrain 

H37 version includes formatting capability. 

H89 or H8 with H37 ..$59 

For CDR BIOS 2.91.$49 


CPC CP/M #= $ PCDOS 

Transfer files between PCDOS and CP/M disks. Includes access 
to subdirectories. For H89 or H8 with soft sector controller. 

CPC — specify controller.$35 


Add $4 per order for shipping and handling. 

Terms: Check or Money Order — Visa/MC — COD. 
California residents add 6% tax. 


ANAPRD 805/688-0826 

213 Teri Sue Lane Buellton, CA 93427 


H89 20-MEGABYTE WINCHESTER, Only $595 

TIRED of swapping floppies and living with limited space? 

• Boot from one 20-meg or two logical 10-meg drives 
•Seagate ST225 drive and controller can be used in H/Z150-160 
•External option, $125; parallel-printer port, $10 
•Drive and controller for H/Z150-160, $400 


H89 & H/Z150-160 SPEED DOUBLER, $34.95 

STOP WAITING! Increase your computer’s speed NOW! 
Easily installed. NO trace cuts or permanent mods. 


H89 

Software-select 2- or 4-MHz 
Supports Heath, Magnolia, 
CDR CP/M, and HDOS 
4-MHz Z80A included 
Complete kit 

with s/w.$24.95 


H/Z150-160 

• Runs at 6.67 or 4.77 MHz 

• 2.5 Norton Index with V20 

• FREE hardware reset 

• Satisfaction guaranteed! 

•Complete kit.$24.95 


EXPANDED MEMORY FOR H/Z150-160 

Super PAL —1.2 meg of memory. Disk driver and L1M 

expanded memory driver included. $49.95 

MT PAL —640K or 704K bytes on single memory 

card. $19.95 


SOFTWARE FOR ALL 
HEATH/ZENITH COMPUTERS 

Perfect Printer, Perfect Money, or MT Accountant, $ 19.95 
Perfect Funds, $29.95 Paycheck, $39.95 


ORDER NOW by writing or calling: Micronics Technology 
(904) 897-4257 449 Barbados Way, Niceville, FL 32578 

Checks, Visa, MasterCard accepted. Florida residents add 5%. 
Shipping and handling: $2 Winchesters: $15 
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ment; in particular, ZCPR2 gives you 
simpler methods of moving between 
different drives and user areas. Also, 
ZCPR2 s PATH function allows you to place 
commonly accessed programs in the AO: 
user area, where they may be accessed 
regardless of which user area you current¬ 
ly reside in. 

After I installed the modified BIOS 
supplied with the system, everything at 
first appeared to work fine. However, I 
found that when I booted from the hard 
disk, my system could not access the 
floppy-disk drives. When I contacted 
Darrell Pelan at Micronics, he informed 
me that a new version of the BIOS would 
correct the problem and that it was avail¬ 
able from his bulletin board. 

After downloading the new BIOS and 
installing it, I found that the system 
would not boot at all! Before I had a 
chance to investigate further, however, I 
received a call from Darrell apologizing, 
and informing me that the correct BIOS 
was now available on his bulletin board. 
After I downloaded this newest BIOS, the 
system performed correctly. 

When you boot from the hard disk, the 
time it takes to boot is next to un- 
noticeable. Disk-access time is consider¬ 
ably faster than that of a floppy, and it just 
plain feels good to call up a directory and 
find 7,726 kilobytes of free space. Micro¬ 
nics provides the hard drive partitioned 
into three logical drives (a:, B:, and C: if 


you’ve booted from the Winchester). Two 
of them are 8-MB drives and one is 4 MB. 

The only unfortunate feature of a 
Winchester drive is that a small file can 
use up a lot of disk space. This is due to 
the way CP/M allocates disk space to files. 

Under CP/M, a disk is divided into 
blocks. The block size in a soft-sectored 
floppy is 16 records (128 bytes each); 
therefore, a file is allocated disk space in 
2K blocks. Even a one-byte file uses up 
2K of disk space. That allocation increases 

The WIN89 performs 
reliably , and is priced 
more reasonably than 
other systems. 

with the storage capacity of the disk: it 
can go up to 4, 8, or even 16K. With my 
Winchester, the minimum allocation is 
increased to 8K on drives A: and B:. Mini¬ 
mum file allocation on the smaller drive 
C: is 4K. (STAT DSK: will show records per 
block for all logged-on disks.) 

Alas, the WIN89 does not support 
HDOS. Many of my favorite HDOS pro¬ 
grams (particularly the notoriously disk- 
bound Home Finance System from Jay 
Gold) would benefit greatly from a hard 
drive. Micronics claims it will add HDOS 


support if demand warrants. 

It may be a small complaint, but I feel 
that the newer version of ZCPR, ZCPR3, 
should be included with the system. 
When installed with the ZRDOS BDOS 
replacement, ZCPR3 lets you give names 
to CP/M’s user areas and use them 
as subdirectories, similar to MS-DOS. 
ZCPR3 would be particularly useful in a 
hard-disk environment. 

I may seem to be a little harsh in 
my criticism of the WIN89, and I don’t 
really wish to be. The system performs 
reliably, and is priced very reasonably 
compared to some similar Winchester 
systems. But you should make sure it 
fits your particular needs before you buy 
it. If you don’t have need for HDOS 
support and your computer moves in¬ 
frequently enough to ignore the insecure 
mounting, the WIN89 might be a worth¬ 
while investment. 

HDOS 3 revisited—compatibility 

Well, I’ve continued to explore HDOS 
3, and I’d like to take a little time to touch 
on its compatibility with earlier versions 
of HDOS. 

Before I go any further, let me point 
out something about my system that 
might affect the validity of my findings. 
HDOS 3 arrived just about the time 
I switched over to 96-track-per-inch 
drives, so my new HDOS system disks 
were all created on 96-t.p.i. drives. How- 
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HOME 
FINANCE SYSTEM 
VERSION 2 

—An extensive Home Finance System that 
keeps track of checking, asset accounts 
(cash, savings, IRAs, CDs), and regular bill 
payments. Let your printer write your 
checks for you on any business-sized check 
(design your own check format). 

—Checks have user defined codes and a 
separate flag for tax deductible items. 

—Many reports, including listing all checks, 
or checks by codes or tax flag. 

—System consists of 130 page users manual 
with 5 program disks ( 5 -V 4 ") and a sample 
data disk. 

Hardware: H8/HZ89 (64K) or HZ100 with 2 disk drives. Any 
Heath®, Zenith® or other printer. 

Software: CP/M or CP/M-85/86 (Ver. 2.2) and MBASIC 5.21 for 
CP/M. 

Order: Complete System $89t (specify hard or soft sector 5V4", 
HZ89 or HZ100). Manual alone $21.t 

MasterCard/Visa accepted, please include your phone number. 

t Prices include shipping. 



Jay H. Gold, M.D. 
jay Gold Software 
Box 2024, Des Moines, IA 50310 
(515) 279-9821 
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ever, all my existing HDOS software from 
earlier versions is on 48-t.p.i. disks. 

In HDOS 3, the INIT program creates a 
slightly different directory structure than 
earlier versions did. The documentation 
warns that earlier versions of HDOS will 
not be able to read disks iNlTed under 
version 3. 

However, I found the opposite to be 
the case. I was unable to read older disks 
with version 3, but I was able to read and 
write to version 3 disks using version 2. 
Transferring my software to the newer 
disks involved first iNlTing disks under 
HDOS 3, then booting HDOS 2 and 
copying the programs to the version 
3 disks. Then, after rebooting under 
HDOS 3, I was able to read the files on 
these disks. 

The folks at Sextant , though, had a 
somewhat different experience with their 
8" drives and hard-sectored 5 1 // drives. 
HDOS 2 could mount but couldn’t CATa- 
log or read any of the hard-sectored 5W' 
HDOS 3 disks as they were received from 
Bill Parrott. 

Later, however, they INlTed new disks 
under HDOS 3 on their H8 (which has no 
clock). Then HDOS 2 could mount and 
CATalog those disks with no problems. It 
could read the 8" files and some of the 
5 1 // files. It reported that it couldn’t find 
some files on the 5 1 // disks, even though 
they showed up in the directory. 

(The inconsistency appears to be relat¬ 
ed to the time stamp that Bill included in 
HDOS 3. Create a file in a computer with 
no clock, and a CAT will show that it has 
been assigned a time of 12:00 midnight 
(00:00). HDOS 2 is then able to read it. 
But if a version 3 file has any other time, 
HDOS 2 will report that it can’t be 
found.) 

The documentation also warns that 
software that messes with the operating 
system itself might not run under version 
3—particularly if the software author did 
not follow standard programming guide¬ 
lines. 

Unfortunately, the one HDOS pro¬ 
gram I use most twiddles with the operat¬ 
ing system considerably. Jay Gold’s 
Home Finance System modifies HDOS 
during the installation procedure to pro¬ 
vide auto-boot capabilities, and to patch 
out some of the messages that the operat¬ 
ing system might ordinarily send to the 
screen. 

Needless to say, Home Finance System 
will not run at all under HDOS 3. At boot 
time, the error message “Wrong Version 
of HDOS’’ is understandably displayed. I 
realize there may not be excessive 
demand for it (the HDOS version isn’t 
even available anymore), but perhaps Dr. 
Gold might consider an update for us 
HDOS die-hards as a labor of love? (Hint, 
hint.) 

My favorite editor, PIE from The Soft¬ 
ware Toolworks, runs reliably under 
HDOS 3, but the free-memory indicator 


shows that it does not seem to take advan¬ 
tage of the 3K-4K of extra memory freed 
up in version 3. 

Some games behave somewhat errati¬ 
cally under 3. This isn’t surprising; dur¬ 
ing installation, some of them do a few 
modifications to Microsoft BASIC and the 
auto-boot routines. However, this prob¬ 
lem may be correctable. I’ll be investigat¬ 
ing further and reporting in the future. 

Aside from these few, every other 
HDOS program I’ve tested seems to run 
normally under version 3 so far. I have 
heard rumors that one or two of the 
commercial telecommunications soft¬ 
ware packages for HDOS misbehave, but 
I’ve not been able to verify any of these 
personally. 

Coming up next 

For those who complain that there is 
no new software for CP/M, next time 
I’ll be reviewing Rembrandt, a business 
graphics (!) package for the H19 terminal. 
Those MS-DOSers who insist the H8/ 
H89 cannot produce graphics will be eat¬ 
ing their words. See you then. 

Additional Information 

Echelon Inc. 

885 North San Antonio Road 
Los Altos, CA 94022 
414/948-3820 

Analytical Products/ANAPRO 
213 Teri Sue Lane 
Buellton, CA 93427 
805/688-0826 

Flicker-Free Modification Kit, $29.95. 
Technical Micro Systems, Inc. (TMSI) 
366 Cloverdale 
Ann Arbor, MI 48105 
313/994-0784 

WIN89 20-meg internal Winchester 
disk system, $595. 

Micronics Technology 
449 Barbados Way 
Niceville, FL 32578 
904/897-4257 

Home Finance System (for CP/M and 
CP/M-86), $89. 

Jay Gold Software 
PO. Box 2024 
Des Moines, IA 50310 
515/279-9821 

HDOS Version 3, $25. 

Bill Parrott 

7010 Caenen Avenue 

Shawnee, KS 66216 

pie, $29.95. 

The Software Toolworks 
One Toolworks Plaza 
13557 Ventura Boulevard 
Sherman Oaks, CA 91423 
818/907-6789 A 


HEATH/ZENITH 
88, 89, 90 PERIPHERALS 


16K RAM 

EXPANSION 

CARD 


Only $65.00 

Shipping & 
Handling $5.00 


REAL TIME 
CLOCK 

Price $130.00 with 
Batteries 

Shipping & 
Handling $5.00 
$114.00 without 
Batteries 


2 PORT 
SERIAL 

3 PORT 
PARALLEL 

I / O CARD 


Price $199.00 
Second Operating System Driver $25.00 

Shipping & Handling $10.00 

PRICES ARE LESS SHIPPING & TAX 
IF RESIDENT OF CALIFORNIA. 

MAIL ORDER: 12011 ACLARE STREET, 
CERRITOS, CA 90701 
( 213 ) 924-6741 
TECHNICAL INFO / HELP: 

8575 KNOTT AVENUE, SUITE D 
BUENA PARK, CA 90620 
( 714 ) 952-3930 

TERMS & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
VISA & MASTER CARD GLADLY ACCEPTED 
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f FBE Cards For 
r A H/Z-89 Computers 

SPOOLDISK™89 Electronic Disk & 
Printer Interface/Spooler- Micro¬ 
processor-based card with 128K of 
RAM acts like fast, quiet disk and 
also runs printer via Centronics 
Parallel interface (RS-232 available). 
Use for normal system printing or for 
spooled automatic printing. Installs 
on right-side bus. CP/M® and HDOS 
software included. RS232 $15 
SPOOLDISK™89 $195 
Parallel Printer Cable $24 

SLOT4 BUS EXTENDER -Adds 
fourth card slot to right-side bus. 

Easy installation with no permanent 
modifications. SLOT4 $47.50 

H89PIP PARALLEL INTERFACE- 
Two ports using 8255 PPI chip. One 
port bare and one port buffered for 
use as Centronics Parallel printer 
interface. Installs on left or right-side 
bus. CP/M® and HDOS printer driver 
software included. H89PIP $50 
Parallel Printer Cable $24 



FBE Research Company, Inc. 
P.O. Box 68234 
Seattle, WA 98168 
(206) 246-9815 

CP/M is a trademark of Digital Research Inc. 
VISA and MasterCard Accepted. 
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Not Another '100 Key 
Click Program (!) 

How many software engineers does it take to silence the keyboard of a Z100? 
None—it s a hardware problem. Here are three solutions. 

R. John Davis 


Another key-click program! How many 
times have we heard that? For a while 
there, it was all we heard about. Well, I 
don’t know about you, but I got tired of 
them. 

There was the program you assembled 
and stored on disk. There was the ASCII 
string you embedded in the operating 
system’s sign-on message. And there 
were even patches to Peachtext 5000 or 
WordStar. 

Depending on which version of Peach- 
Text, or WordStar, or Lotus 1-2-3, etc., 
that you had, these marvelous programs 
might or might not have worked. If they 
didn’t, you then had to search for some 
other method of disabling this sometimes 
annoying feature of the Z100. 

Don’t get me wrong. There are, I’ll 
admit, people who are not annoyed by, 
and may even prefer, the chirping of the 
keyboard as they type along. But there 
are occasions when the key click isn’t a 
good thing. If you live in a house where 
you have to use your computer at all 
hours, and the computer is not isolated 
from the rest of the house, this sound can 
carry throughout the area and awaken 
sleepers. Another problem is that the 
sounds can be a source of irritation if you 
have sensitive hearing, or if you are in an 
area where the sounds bounce off the 
walls. 

I could go on and on about the whys of 
disabling the key click; but, then, I al¬ 
ready have. So, to get to the point of this 
article, read on. 

This time, instead of yet another 
program, you have a hardware alterna¬ 
tive. I’ll give three options, actually, but 
they all boil down to the same idea: open 
the noise-producing circuit somewhere. 
(Two of the options employ a switch so 
you can close it again.) 


R. John Davis was introduced to the 
Z100 through the U.S. Air Force, 
where he is employed as a project 
engineer. He uses the 100 for “just 
about everything” at work. 


A word of caution 

The instructions I’ll give here are 
greatly simplified; they assume that you 
know how to disassemble and reassemble 
your computer. Also, you should have 
the owners’ Technical Manual designated 
“Hardware,” which gives you pictorials of 
the circuit board and instructions on dis¬ 
assembling and reassembling the com¬ 
puter. 

If you don’t have the manual, or if you 
are not experienced at this sort of work, I 
would not recommend that you try this 

The best method is 
disabling the output 
of the one-shot 
multivibrator U218A. 

on your own. You would do better to refer 
this task to someone who knows how to 
do it and can guarantee the work; other¬ 
wise, you could end up with an unusable 
computer. 

Kill the beep , too? 

Of the three methods that will disable 
the key click, the first and simplest meth¬ 
od is to disable the speaker (X101). Fig¬ 
ure 1 shows a diagram of the circuitry 
around U231, the chip that drives the 
speaker when pulses are received from 
the “beep” and the key-click circuits. 
(You can also see this on Sheet 4 of 4 of 
your Z100 main-board schematics.) The 
speaker can be disabled by inserting a 
switch in series with R117. (See Option 1 
in Figure 1.) 

On my unit, R117 was just a jumper 
wire; no resistor was installed. If that’s 
the case with your Z100, the wire can be 
removed and connections can then be 
made to the pads. Or you can cut the wire 
in the middle, and use the ends to make 
your connections. 

In the event that your computer has a 


resistor in the R117 position, it will have 
to remain in the circuit. Remove one end 
of R117, and connect a wire to it. Connect 
another wire to the pad from which R117 
was removed. These two wires can then 
be run to a switch that you can mount, 
preferably, at the rear of the computer. 
Then, when you want the click disabled, 
you merely throw the switch to the OFF 
position. 

The only problem with this approach is 
that turning off the key click also disables 
the beep. The beep does have a definite 
usefulness. On bootup, it lets you know if 
a problem exists in the system. Thus, you 
need to have the beep when you boot. 
Using this approach requires that you re¬ 
member to throw the switch to the ON 
position before you boot. Also, the beep 
is used in some software to warn you of 
errors. 

Disabling just the click 

The second, and preferable, method is 
to disable the output of the one-shot 
multivibrator U218A. This section of chip 
U218 provides the pulse that makes 
things go click; as noted above, it sends its 
output to U231, which actually drives the 
speaker. 

To install the disable switch, perform 
the following: 

1. Find U218 and U231 on the main 
circuit board. 

2. With an X-Acto knife or razor blade, 
cut the printed-circuit trace that goes be¬ 
tween U218 pin 6 and U231 pin 2. This 
trace is located on the top of the board. 

3. Mount a good-quality single-pole/ 
double-throw switch in a convenient 
place. I mounted this in one of the un¬ 
used connector slots in the backplate. 

4. Run a wire from U231 pin 2 to the 
center, or slider, connection of the 
switch. 

5. Run a wire from U218 pin 6 to the 
position of the switch you would like des¬ 
ignated as “key click on.” 

6. Run a wire from a ground on the 
main board. (U231 pin 4 is a convenient 
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HONEYWELL USERS 

Connect Your Z-100 Series Or Z-100 PC Series 
Computer To Honeywell Host Systems 

The ultimate micro-to-mainframe link 


PC77/78 — Emulates the Honeywell VIP7700/VIP7800 
series of synchronous terminals 

Features: 

• color attribute mapping • hot key to DOS • access host via mul¬ 
tiple windows • print redirection • script processing • help facility 

• print spooling 

File Transfer: 

• menu driven • macro capability to bypass menus • data compres¬ 
sion •file identification security features • attended and unat¬ 
tended mode of operation • restart capability • help facility 




PC73/78 — Emulates the Honeywell VIP7200/V1P7300/ 
V1P7800 series of asynchronous terminals 

Features: 

• color attribute mapping • hot key to DOS • print redirection • 
script processing • help facility • print spooling 

File Transfer: 

• Kermit • Xmodem •ASCII • menu driven • macro capability to by¬ 
pass menus • attended and unattended mode of operation 



The personal computer can be connected to any Honeywell host via a modem, modem-by¬ 
pass or multiple interface unit (MIU) and may reside on a communications line with other 
PC’s or terminals. No host system or application software modification, regardless of the 
operating system is required. 


High-performance communications software from: 

Cambridge Computer Corporation 
80 Mount Sanford Road, Mount Carmel, CT 06518-1210 
203/288-6004, Telex 6502236599 

Honeywell is a trademark of Honeywell, Inc. 
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place.) This wire will go to the position of 
the switch you would like designated as 
“key click off.” 

The resulting circuit should look like 
Option 2 in Figure 1. 

Third alternative 

There is another way to disable the key 
click, without installing a switch. 

Simply remove chip U218 from its 
socket, bend pin 6 out and up, and re¬ 
insert the chip. Next, make a jumper that 
will reach from pin 2 of U231 to pin 4 
(ground). Small solid wire, AWG 24 to 28, 
will do. Insert this jumper into the pin 
sockets—making sure, in the process, not 
to short pin 3 to either of the mentioned 
pins. It s a good idea to check this with an 
ohmmeter to be sure you have good con¬ 
nections and no shorts. 

Maybe a combination 

I installed both the first and third alter¬ 
natives. First, it’s easy to reverse the 
effect of either one; second, the key click 
is completely removed, and the beep be¬ 
comes optional. You can disable it if you 
don’t want your spouse to know you’re up 
in the night doing “just one more revi¬ 
sion” to that great program you’ve been 
writing. 

Reassemble the computer and check 
the operation of the switch. If all is well, 
you can now go back to using your Z100— 
quietly. A 



Figure 1. Schematic diagram of the Z 100’s speaker circuitry. Two options for 
disabling the key click are shaded. Option 1 (inserting a switch in series with 
R117) is simple, but it also disables the beep. Option 2 (inserting a switch 
between U218A and U231) lets you turn off the key click without affecting the 
beep. A third option—described in the text—involves bending a pin and 
inserting a jumper into two pin sockets. 


■ ZDRAFT for Z100 

Now shipping Version 2.0 


New printers: 

HP LaserJet 
Epson LQ1000 24 pin 

Command mode with many 
new functions. 

Greatly expanded text facility: 

Read offline text files 
Proportional spacing 
Microjustification 

Command entry from files. 


This entire ad is a single 
ZDRAFT drawing, made from 
an offline command file and 
printed on an HP LaserJet; 
no reduction for publication. 

ZDRAFT is still $139.00; 


Use this issue’s 
Reader Service Cards 
to get 

FREE 

INFORMATION 

from Sextant advertisers. 

When you see an ad for a 
product you’re interested 
in, circle the ad’s Reader 
Service Number on the 
postage-paid card at 
page 70. When you mail 
in the card, we’ll tell our 
advertisers you’ve asked 
for more information. It’s a 
great way to find out more 
about the hardware, 
software, and peripherals 
you need to improve your 
system. Take advantage 
of the Sextant Reader 
Service Cards today! 


demo disk and manual are $25.00. 
ETTS, Incorporated 
P.0. Box 955 
Renton, WA 98057-0955 
(206) 226-3916 
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S & K Technology, Inc. 

Quality Software for Heath/Zenith Microcomputers 


Announcing PC Watchword® Version 3 


New features: 


• Mail merge and automatic indexing 

• DOS command execution with screen capture 

• User defined display fonts (EGA only) 

• Proportional font support for the HP LaserJet 

• Arithmetic with user-settable precision and base 

• Expanded manual loaded with new commands 

Plus all of the features of Watchword Version 2 including formatting, centering, macros, horizontal 
scrolling on long lines, large file capability, split screen, color, and an extensive configuration facility. 


PC WatchWord $129.95 

PC WatchWord Demo Disk $2.00 

Resident Speller Demo Disk $2.00 


PC Resident Speller™ 
(includes STRIKE™) 
STRIKE 


$99.95 

$49.95 


SPECIAL OFFER: PC WatchWord - PC Resident Speller Combination $199.95 

Texas Residents add state sales tax. 

S & K Technology, Inc., 4610 Spotted Oak Woods, San Antonio, TX 78249, (512) 492-3384 
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EXPAND YOUR PORTABLE COMPUTER 


Enjoy Laptop Portability PLUS Desktop Power 



THE CTC EXPANDER™ lets you use hard disks, LANs, expanded memory, and most other IBM-compatible 
add-on cards with your laptop computer. Now you can have portability AND power, with no compromises. 


Flexible design fits virtually 
any combination of add-ons* 

• 4 full-size and 3 half-size slots 

• 135-watt UL-listed power supply 

• Mounts up to 4 half-height disk or 
tape drives 

Designed for high-speed processing 

• Compatible with 0 wait-state processors 


Reliable, trouble-free construction 

• Easily connected and disconnected for 
unimpaired portability 

• FCC Class B approved for both home and 
business use 

• Made in the U.S.A. 

• 90-day factory warranty 


Dealer Inquiries Welcome 

CKPHER 

TFCHHOLOCK 

CORPORATION 

14003 Ventura Boulevard Sherman Oaks, CA 91423 

(818) 905-8161 FAX: (818) 905-0211 


AVAILABLE NOW FROM YOUR HEATH/ZENITH DEALER 

* Call for list of compatible add-ons. 
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The '148: All the 
Essentials for IBM 
Compatibility 

The most popular features are included in the base price. And a very attractive 
price it is. The trade-off is a limit on expandability. 

Wayne Rash, Jr. 


It’s small, it’s inexpensive, and it 
doesn’t get a lot of attention. That’s too 
bad, because Heath/Zenith’s H/Z148 is 
an eminently practical machine—one of 
the best choices available for people who 
need to run software written for the IBM 
Personal Computer. 

The H/Z148 is designed as a minimal 
computer. It includes as standard equip¬ 
ment those items most people want, but 
allows for very little to be added later. You 
limit your choices, but in return you save 
money on the basic package. (For some 
background on the history of the T48, see 
“New Life for the Z150 from Gate Arrays” 
by James C. Kunze, in Sextant #24, 
September-October 1986.) 

What you get 

Because the H/Z148 was designed to 
support more or less simple operations, 
you get the basic necessary equipment, 
but few frills. Until recently, for instance, 
this machine was not available from the 
factory with a hard-disk drive. You had to 
choose either one or two floppy-disk 
drives. 

Doing without frills, though, doesn’t 
mean doing without quality. For exam¬ 
ple, you get the same keyboard that’s 
included on the H/Z150-series com¬ 
puters. 

The designers of this machine obvi¬ 
ously realized that most users need to 
print and to communicate. For that 
reason, the H/Z148 includes both a 
parallel port for a printer, and a serial 
input/output (I/O) port, most often used 
with a modem. You can choose a color or 
monochrome monitor, since provisions 
for both types are made in the T48. 


Wayne Rash, Jr., is a frequent con¬ 
tributor to Sextant and other computer 
magazines. He is also a consultant with 
American Management Systems in 
Virginia. 



The designers also intended that the 
machine would not be a slouch when it 
came to processing speed. The 148 will 
run either at the IBM PC’s standard 4.77 
megahertz, or at 8 MHz. The compo¬ 
nents in the 148 are fast enough to keep 
up with the higher speed. There’s no 
need for wait states, which let the central 
processing unit (CPU) pause to accom¬ 
modate slow components elsewhere in 
the machine. Running without wait states 
makes the 148 much faster than most 
other IBM-PC clones, including Zenith’s 
T58. The speed can be switched by press¬ 
ing a push-button on the front of the 
machine. 

What you dont get 

In a word, expandability. In its stan¬ 
dard configuration, the H/Z148 has no 


expansion slots; you can, though, buy a 
daughter board from Zenith. My expe¬ 
rience is with the Z141 board, which 
provides you with a slot that can accept 
one accessory board. This has been 
replaced in the Heath catalogue by the 
ZA-148-2, which lets you have two slots. 
You can also buy a daughter board 
with two slots from Premier Technolo¬ 
gies. If that’s not enough, you can get 
an external expansion box from UCI Cor¬ 
poration; it adds six full-size and two half¬ 
size slots. 

Of course, virtually all commonly 
needed options, such as graphics, com¬ 
munications ability, etc., are included as 
standard on the 148; so a lot of ex¬ 
pandability would not really be required 
by most people. 

There are, however, two or three 
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EVERYTHING 
THE C PROGRAMMER 

NEEDS 


■ Eco-C88 C Compiler: 

A full, professional C compiler with many ANSI enhancements at an 
unbelievably low price. 

* Prototyping, enum, void data types, plus structure passing & 
assignment * All operators and data types * Over 200 library 
functions * cc and mini-make for easy use * 8087 support * ASM or 
OBJ output * Lint-like tiered error messages * Fast code * CED 
editor (edit-compile-link from within the editor) * Expanded user’s 
manual * Not copy protected * All for only $59.95! 

■ Eco-C88 Flexi-Graph Graphics Package 

Everything you need to write dramatic graphics effects into your 
Eco-C88 C programs. 

* EGA, CGA, and Z100 support * Over 100 graphics functions (many 
are PLOT-10 compatible) * Most assembler support routines are 
outside small model code-data * Write thru BIOS (for compatibility) 
or to memory (for speed) * Graphics function help from CED editor 

* World, pixel or turtle color graphics modes * 47 standard fill 
patterns, 17 line dashing patterns, Hershey fonts, plus user 
defineable fill, dash, and fonts * Supports view areas, rotateable 
fonts, clipping, arbitrary fill areas, extensive error checking, 
examples, and user’s manual * Only $39.95 

■ Eco-C88 Windowing Library 

Use this library to build pop-up windows, help windows, selection 
menus, special effects—anywhere you need an attention getter. 

* CGA and EGA support * Control any program that goes through 
the BIOS * Use up to 255 windows * No special window commands 
— use plain old printf( ) to write to a window * Resize and move 
windows * Custom window titles and borders * Can be used with 
ANSI device driver * Most window code-data are outside small model 

* User’s manual and examples for only $29.95 



C Programming Guide 

(Purdum, Que Corp.) 

The second edition of the B. Dalton bestseller. 
Perfect for those just getting started with C. 
Includes discussion of many X3J11 ANSI Standards 
Committee recommendations. Many error messages 
from Eco-C88 give page references to this book. 
Price is $20.00 plus $2.00 shipping. 



C Self-Study Guide 

(Purdum, Que Corp.) 

Using a question-answer approach, this book is 
filled with shortcuts, tips, techniques, and traps to 
avoid when learning C. Price is $17.00 plus $2.00 
for shipping. 



C Programmer’s Library 

(Purdum, Leslie, Stegemoller, Que Corp.) 

Another B. Dalton bestseller. An intermediate C 
text for the programmer that wants to get the most 
from the language. Contains source code for many 
functions including an ISAM file handler. Price is 
$22.00 plus $2.00 for shipping. 


To order, call or write: 

1-800-952-0472 or 1-317-255-6476 

(for orders) (tech, info.) 


■ Ecosoft Librarian 

Combine your modules, functions, and subroutines into your own 
library for easy link commands. Compatible with any standard 
MSDOS OBJ files * Add, delete, and extract from a library * Get 
table of contents or index of a library * Combine libraries, control 
library page size, use switches for combinations, process complex 
library requests, use wildcards, and do library directives from 
command files * Complete with user’s manual for only $29.95 

■ Developer’s Library 

Contains the source code for for all library functions, including the 
transcedentals, memfiles, and those written in assembler. $25.00 
with order, $50.00 if ordered later. (Sold only to Eco-C88 owners.) 



Ecosoft Inc. 

6413 N. College Ave. 
Indianapolis, IN 46220 



Eco-C88 C compiler requires an IBM PC, XT, or AT (or compatible) with 
256K of memory, 2 disk drives and MSDOS 2.1 or later. 


ORDER FORM clip & mail TO: 

Ecosoft Inc., 6413 N. College Ave., Indianapolis, IN 46220 

□ Eco-C88 C Compiler $59.95_ 

□ Eco-C88 Flexi-Graph Graphics Package $39.95_ 

□ Eco-C88 Windowing Library $29.95_ 

□ Ecosoft Librarian $29.95_ 

□ Developer’s Library $25.00 ($50.00 if not with order)_ 

□ C Programming Guide $20.00_ 

□ C Self-Study Guide $17.00_ 

□ C Programmer’s Library $22.00 _ 

SHIPPING _£100_ 

TOTAL (IND. RES. ADD 5% TAX) _ 

PAYMENT: □ VISA □ MC □ AE □ CHECK 

CARD#_EXPIR. DATE_ 

NAME_ 

ADDRESS_ 

CITY_STATE_ 

ZIP_PHONE_ 


=ECOSOFT 
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popular expansion options. The machine 
comes standard with 256 kilobytes of 
random-access memory (RAM). This can 
be expanded to 640K simply by plugging 
in more chips; there’s no need to install 
additional circuit boards. The T48 in¬ 
cludes a socket for an 8087 math co¬ 
processor, and a 20-megabyte hard disk is 
now available as an option. 

Using the ’148 

If you’ve used other Heath/Zenith 
IBM-PC clones in the past, the H/Z148 
will seem quite familiar to you. With the 
exception of having the higher speed op¬ 
tion, the machine is quite compatible 
with other IBM-PC-compatible comput¬ 
ers. During the course of this review, I 
found no software that was unable to run 
properly. 

Of course, there could be problems 
running some programs. Games, for 
example, are frequently speed-sensitive, 
or include extremely hardware-specific 
code. Similarly, some copy-protection 
schemes are notorious for looking for ob¬ 
scure details deep in hardware. If any 
problems occur, they will be most likely 
to show up in these areas. 

As I noted, the keyboard is the same 
one used on the ’148’s larger sibling, the 
H/Z150 series. This is an excellent key¬ 
board that avoids some of the IBM’s pe¬ 
culiar key locations. In addition, there are 
light-emitting diodes (LEDs) in the Caps 
Lock and Num Lck keys, so you can tell 
when they are toggled. As with the Z150, 
these lights are activated only when the 
keys are pressed. If the keys are activated 
by software, the indicator lights will not 
tell you so. 

The keyboard plugs into a socket in the 
front of the computer. This means that 
you don’t have to stretch the keyboard 
cable around the back of the machine; 
there’s more length for your use. 

The machine is quiet and unobtrusive. 
While it does have a fan, it takes relatively 
little air to cool the 63-watt power supply, 


and little noise results. Likewise, the 
floppy-disk drives on the review machine 
were fairly quiet, although this seems to 
vary quite a bit among machines. The 
disk drives on some Z148s that I have 
used have been noisy. 

The H/Z148 will support a composite 
monochrome monitor or a red-green- 
blue (RGB) color monitor. Plugs for both 
of these are on the rear of the machine. 
Zenith has announced that the 148 will 
be able to support Hercules graphics or 
enhanced graphics in the future. Current 
H/Z148s allow the installation of an addi¬ 
tional video card via the daughter board, 
although you must change the setting of a 
switch on the I/O board if you do this. 

A look inside 

If you decide to install an additional 
card, an 8087, or more memory chips, 
you’ll find that getting into the ’148 is 
quite straightforward. You open the 
plastic-cased H/Z148 by removing two 
screws at the rear of the computer. This 
allows you to lift the rear of the top cover 
and slide it back, exposing the disk drives 
and the I/O board. The disk drives are 
covered with a metal shield to help pre¬ 
vent radio-frequency interference. 

(In the H/Z148’s design, the mother¬ 
board has been separated into two 
boards: the I/O board is called the rear 
motherboard; the front motherboard is 
the CPU board.) 

The rear motherboard handles the I/O 
tasks for the T48, and provides the physi¬ 
cal support for the expansion board. On 
this board are the disk controller, the 
serial and parallel ports, and the plugs for 
the monitor. The rear board is attached to 
the front motherboard by a ribbon cable. 

Before you can really see the front 
motherboard, though, you have to get the 
disk drives out of the way. 

Disk-drive extraction 

The H/Z148’s disk drives are mounted 
on a sub-chassis, which in turn is 


mounted to the case. You simply remove 
the entire sub-chassis if you need access 
to the CPU board. 

To do this, you first have to remove two 
screws holding the sub-chassis in place. 
Once this is done, you have to depress 
two plastic “keepers” in order to allow the 
drive sub-chassis to slide to the rear. (If 
you press too hard, you will break these 
off. I was never able to determine the 
proper amount of pressure, and the keep¬ 
ers in the review machine are missing as a 
result.) 

The motherboard exposed 

Now that you have the disk drives out 
of the computer, the H/Z 148’s mother¬ 
board lies exposed before you. At this 
point, you are in a position to upgrade the 
machine, or to add an expansion card. 
Memory and co-processor upgrades re¬ 
quire only that the appropriate inte¬ 
grated-circuit chips be plugged in. 

If you want to add an expansion board, 
however, you still have more to do. At the 
rear, you must add the daughter board, 
which includes the expansion slot. The 
Zenith daughter board comes with a cou¬ 
ple of small plastic pieces that go at the 
front of the computer and are used to 
physically support the actual expansion 
card. 

Expansion cards 

Most people add an expansion card to 
their computer to allow more memory, or 
so that they can have communications 
ports or a video card. The H/Z 148 already 
provides for color and for an external 
modem, and as a result there is relatively 
little need to add an expansion card. 

Two common add-ons are network 
cards and hard-disk controller cards. Not 
all add-on cards will work, though. Some 
controllers with attached hard disks, and 
memory cards with “piggyback” boards, 
are too big to fit in the cramped area 
beneath the 148’s disk drives. 

During the course of this review, I had 


Sextant Binder Interface Kits 

Now you can interface your copies of Sextant to a 
3-ring binder! Tough plastic Magazine Holders let you 
preserve, protect, and organize your copies of Sextant 
without drilling holes in them. 

Each package of 1 2 holders costs only $2.95. To order 
yours, return the coupon with your payment today to 
Sextant Publishing Co., 71 6 E Street, S.E., Washington, 
DC 20003. 

Instructions 

1. Open magazine to center. 

2. Slip pages through slot in 
magazine holder. 

3. Slide holder to center of 
magazine. 

4. Place magazine in any 
standard 3-ring binder. 



I 

I want 3-ring binder "holes" for my copies of Sextant ! 

j Send me_packages of 12 magazine holders @ 

I $2.95 each. Please add $.75 to your total order for shipping 
and handling. 

□ Payment is enclosed. (Checks must be in U.S. dollars 
I payable on a U.S. bank.) 

I □ Charge my □ Visa □ MasterCard 

Card #_Expires_ 

• Name_ 

I Address_ 


Send your order to Sextant Publishing Co., 71 6 E Street, S.E., 
Washington, DC 20003 


I 
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Expand your jsuuzn pc Memory with 

HkSTCARD 


for just s 295 



FASTCARD speeds disk I/O 
by as much as tenfold, 

as shown in the following chart. 
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FASTCARD vs HARDDISK 

PERFORMANCE DATA 
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IBM XT 


IBM AT 


PC + FASTCARD 


This graph shows benchmark test 
results of a PC equipped with 
FASTCARD versus a PC-XT and 
PC-AT. These tests were run by a 
major independent testing labora¬ 
tory using their standard disk per¬ 
formance benchmark tests. 


Specifically designed for compatibility with the 8 MHz Zenith bus, 
FASTCARD provides both extended and expanded memory plus 
the following standard features: 


Portable between all Zenith 
models 

Lotus/Intel/Microsoft compatible 
Up to 2MB with Split Memory 
Mapping to 

- Fill memory to 640K 

- Provide Expanded memory 
over 640K 


Unique Disk Caching 
Ram Disks (up to 8MB) 

Custom Password Security 
Print Buffering 

Built-in Diagnostics and Automatic 
Fault Tolerance 
Factory Installed and Tested 
DRAMs 


For additional "Mfl* PERIPHERAL MARKETING, INC. (602) 483-7983 
information, call: 7825 E. EVANS RD., #600, SCOTTSDALE, AZ 85260 


Circle #248 on Reader Serv ice Card 






























































occasion to try the Zenith daughter board 
with a JRAM 2 memory board from Tall 
Tree Systems. The Zenith board worked 
fine; the JRAM 2 board did likewise at 
4.77 MHz, but it was not able to operate 
when the T48 was running at 8 MHz. It 
is fairly common for memory-expansion 
cards to be unable to operate at 8 MHz, 
but other cards do not seem to be affected 
by the high speed of the H/Z148. 

The Zenith daughter board is not the 
only method of expanding the H/Z148. 
As I mentioned earlier, a similar daughter 
board is available from Premier Technolo¬ 
gies. This board will allow a full-sized 
card and a half-sized card to be added 
to the T48. In addition, the Premier 
Technologies product includes a battery- 
operated system clock. 

The UCI expansion box mentioned 
above comes with its own power supply 
and fan. Besides providing expansion 
slots, it includes brackets for mounting 
two full-height or four half-height drives. 

Unfortunately, I was not able to test 
either the UCI expansion box or the 
Premier version of the daughter board for 
this review. 

Documentation 

The Z148 delivered to me for this 
review came with documentation in 
loose-leaf binding. It is clearly written 
and illustrated where necessary. The 
manual follows the Heath/Zenith practice 
of including information that’s useful to 
all levels of users. New users will find that 


the beginning sections of each topic are 
understandable, while advanced users 
will find the detailed explanations that 
they need. 

The T48 comes with the current ver¬ 
sion of the Microsoft Disk Operating 
System (MS-DOS) and an accompanying 
manual; the review unit came with MS- 
DOS 3.1. As with the hardware manual, 
the explanations are aimed at all levels of 
users. This results in a manual that’s 
longer than MS-DOS manuals from other 
computer manufacturers, but it’s a lot 
more usable. 

Conclusions 

The H/Z148 is probably the ideal com¬ 
puter for the user who views computers 
simply as tools. It performs virtually 
every function required of an IBM-PC 
clone, it’s small, and it’s fast. 

The H/Z148 is also easy to buy: 
it’s inexpensive at $1,495 for the assem¬ 
bled version. Heath/Zenith Computers & 
Electronics centers have been selling the 
kit version with a hard disk for $1,295. In 
its most basic form—a single-drive kit 
version—the T48 can be purchased for 
less than a thousand dollars, an excellent 
price by any standard. Even novices can 
feel comfortable about buying a kit ver¬ 
sion—it requires no soldering, and can be 
completed in an evening. 

Hobbyists will likely be unhappy with 
the limited expansion capability of the 
T48. If you plan to add circuit boards and 
other hardware, this may not be the 


proper machine for you. There simply 
isn’t a lot of room inside this machine. 

The H/Z148 should be popular with 
businesses, however. With its small size 
and excellent keyboard, it provides an 
ideal word processing work station. For 
those who are hooked up to mainframes, 
it’s inexpensive enough to be considered 
an alternative to a terminal. It would be 
equally economical to use as a station on a 
network. 

Altogether, this is a machine that can 
be a valuable asset to the business 
community. And the availability of the 
hard disk and the video options add to its 
value both for business and home users. 

Ordering Information 

H/Z148, assembled, $1,495; kit, $899. 
ZA-148-2 Expansion Board, $99. 

Heath Company 

Benton Harbor, MI 49022 

Orders: 800/253-0570; in Michigan and 

Alaska, 616/982-3411 

PTZ148X daughter board, $139. 

Premier Technologies, Inc. 

1890 McGaw Avenue 
Irvine, CA 92714 
714/261-1184 

Z148 Expansion Chassis, $349. 

UCI Corp. 

948 Cherry St. 

Kent, OH 44240 

216/673-5155; 800/UCI-COMP A 


★ NOW AVAILABLE FOR C ★ QUICKBASIC ★ 

★ IBM BASIC/BASICA ★ TURBO PASCAL ★ 

The Aspen Systems Subroutine Editor (ASE) you can call 
from your programs. Design your own screen layouts - - 
update in several windows simultaneously. ASE is: 

★ TRANSPORTABLE - can be configured for any 
keyboard and almost any computer or language 
under MSDOS. 

★ VERSATILE - customize input for any application. 

★ COMPLETE - with full screen edit capabilities and a 
wide variety of automatic conversions. 

★ EASY TO USE - data and screen layouts described 
in a single map. 

★ FULLY DOCUMENTED - including examples in BASIC. 
PASCAL, FORTRAN, C, and even COBOL. 


★ AFFORDABLE- 

ASE is still only.$99 

DEMO (See what ASE can do for you!).$ 3 


The Aspen Systems Subroutine Package (ASP) - the 
companion package for ASE - with many functions 
unavailable or difficult to perform in high level languages. 
Like ASE, ASP is: 

TRANSPORTABLE ★ FULLY DOCUMENTED 
EFFICIENT ★ AFFORDABLE 

ASP includes 150+ subroutines: conversions: sorts: 
string, bit, date/time functions; decimal arithmetic, 

and MORE. 

ASP is still only.$ I 30 

ASE and ASP include support and demo programs. 


Prices are PPD (continental USA) 
Colorado Residents add 3 % . 


Qzm 

1 hwmti£ 


P. O. Box 1 163 
Grand Junction, CO 81 502 
(303) 245-3262 
VISA/MasterCard accepted 

CP M and MS-DOS are trademarks of 
Digital Research and Microsoft, respectively. 
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ANNOUNCING FAST EDIT II 

Even if you love pour word processor... 

YOU STILL NEED A GOOD 
ASCII TEXT EDITOR 

that produces text directly compatible with 
MS-DOS, modems, printers, compilers, etc. 

YOU NEED FAST EDIT II 

• Easy to use • Easy to learn • The fastest 
text editor you’ll ever use, which features: 

Full 24-line WYSIWYG display 
Word wrap • Paragraph realignment 
Variable margins • Adjustable tabs 
File merges • Global searches 

AND MANY MORE FEATURES 

For IBM compatibles, MS-DOS 2.0 or greater, 40K 
minimum memory (occupies 30K disk space). 


Send $19.95 for U-Print Disk Handbook version, or 
$24.95 with pre-printed Handbook to: 

HUBERT L. REEDER 

P.O. Box 2791, Lake Placid, FL 33852 
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Beyond 
IBM PC 
Compatibility: 



Z-100 users who are ready for PC compatibility, should 
keep one thing in mind. The future. New, state-of-the-art 
PC software is creating ever greater performance demands 
on computer hardware. Large scale, memory intensive 
programs for networking, graphics, number crunching 
and communications are quickly becoming the rule, 
not the exception. But software is only as good as 
the system that runs it. 


EasyPC will run it all. 

Even the newest copy-protected 
best sellers. That’s because you 
actually boot up PC hardware, 
not software translation routines. 


miiimiiiiimi 
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EasyPC runs faster, too. 
Faster than an IBM PC, faster 
than a Z-150, and faster than 
any other emulation scheme 
you can buy. 



EasyPC will support a fully integrated 
Local Area Network System (LANS) 
of ZslOO’s, PC’s and AT’s communicating 
at 115 Kbaud. 


Networking is now a reality for Z-100 users. 

EasyPC will fully support a network of up to sixteen Z-lOO’s, 
PC’s and AT’s. EasyPC is the core of an integrated system 
of components that includes RAM expansion, I/O, math 
co-processing, hard disk subsystem and more. For serious 
users, it’s the only choice. 


Ask to see an EasyPC in action. 

Visit your Heath/Zenith Electronics Center or independent 
UCI dealer and see how easy it is to turn your Z-100 into a 
PC compatible system. For the name of your nearest dealer, 
just call 800-UCI-COMPUTER. 

EasyPC is a trademark of UCI, Corp. Z-100 and Z-150 are trademarks of Zenith Electronics Corp. 

IBM and IBM PC are trademarks of International Business Machines. 


S CORPORATION 


948 Cherry Street, Kent, Ohio 44240 
(216) 673-5155 / 800-UCI-COMPUTER 
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Z100 Notebook 


William N. Locke 


RAM disks 

. . .MDISK.DVD in MS-DOS 2 

. . .The PUP MD1SK 

. . .VDISK.SYS 

The NV Disk from Lomas 

A war game—Berlin 

Code Corner 

. . .The ZVIDEO control port 

. . .Computing the video 
offset _ 

. . .Compute the byte to be 
written to the screen 

. . .Use the logical OR 


I have heard some rather depressing 
comments of late about microcomputers. 
Stuff like: “The Golden Age of computers 
is over,” and “IBM has choked the micro¬ 
computer industry.” One person told me 
that the computer revolution is dead. 
Well, I don’t agree. 

Certainly, the computer revolution is 
different than it was in 1977. I can now 
put a major piece of computing equip¬ 
ment in my house and use it to write 
letters to a relative. That may seem like 
hitting a tack with a sledgehammer; but, 
after all, I can buy the thing for less than 
the cost of a good typewriter. My children 
can play and play using Doodler and a 
mouse. The computer revolution is not 
over—it is accomplished. We now live 
with computers. 

This point was most clearly demon¬ 
strated to me recently when I purchased a 
long-promised sewing machine for my 
wife. The brand of choice was a “New 
Home,” and it is advertised as the “Ladies’ 
Computer.” (I will quickly state that I did 
not make up that slogan, and I should not 
be blamed for it!) 

This machine contains read-only mem¬ 
ory (ROM), a microprocessor, some 
random-access memory (RAM), several 
stepper motors, and a touchpad with 
dozens of choices for different stitches to 
be performed. Pressing a button can 
cause the thing to place an airplane 
design on a shirt pocket without any 
effort. The built-in letters can be used to 
spell a name, and the machine can re¬ 
member the name and spell it repeatedly 
all over a piece of material. 

Users do not need to care at all how the 
microprocessor does what it does. They 
simply need to push a button. I suspect 
that this sewing machine may be used to 
make shirts, pants, and other ordinary 
items. Thus far, though, we have been 
having too much fun with the special 
features to attempt such routine tasks. 

All this may not have a lot to do with the 
Z100, but I truly don’t think that we 
computer hackers should give in to the 
preachers of gloom. Use your imagina¬ 
tion. Design stuff, as the hackers of ten 
years ago did, on the kitchen table. If 
we can have a computerized sewing ma¬ 
chine, we can have computer-controlled 
haircutting machines, trash cans, laundry 
sorters, .... 

RAM disks 

Whether you are a hard- or a floppy- 
disk user, there will come a time when 
you will find yourself thinking, “I wish 
that the computer didn’t have to access 
the disk so much.” 


With me, that feeling started back 
when I owned an H89 and the head load¬ 
ing and unloading would cause the disk 
drive to clack loudly. I always felt that the 
next clack would be the last. (But I never 
did experience a disk-drive failure in that 
machine.) 

On the Z100, floppy-disk access slows 
things down; but when I managed to get a 
hard-disk machine, I continued to have 
the fear that disk-failure chances were 
directly related to the number of disk 
accesses. I am no psychologist, but I can 
say this: fear of losing one’s work will 
not lessen stress levels nor enhance the 
joys of computing. The famous “Seek 
error. . .” message can cause even the 
strongest sort to whimper. 

The strategy that I recommend for 
minimizing the number of disk accesses 
is to use a RAM disk. A region of memory 
is set aside and recognized by the com¬ 
puter exactly as if it were a formatted 
disk. Versions 2 and later of the Microsoft 
Disk Operating System (MS-DOS) come 
with software to establish a RAM disk. 
There are also some public domain RAM- 
disk products that will allow users of the 
Zenith Disk Operating System (Z-DOS) 
to use a RAM disk. 

Here, I will look at the RAM-disk 
programs that come with MS-DOS, as 
well as at an interesting hardware product 
by Lomas Data Products, the NV Disk. 
For the many people who have not yet 
upgraded to MS-DOS 3, both the MS- 
DOS version 2 and version 3 RAM-disk 
software will be covered. 

A RAM disk, sometimes known as a 
virtual disk, is installed as a device driver 
when the Z100 is booted. This is done by 
the command 
DEVICE = <FILENAME. EXT> 
where <FILENAME.EXT> is the name of 
your RAM disk’s device driver. 

Simply include the appropriate com¬ 
mand as a line in the CONFIG.SYS file on 
your boot disk. (If you don’t have a CON¬ 
FIG.SYS file, it’s an ordinary text file and 
can be created with any editor.) The first 
RAM disk created will be drive I:. If your 
CONFIG.SYS file contains more than one 
DEVICE line, subsequent RAM drives will 
be created as drive J:, drive K:, etc. 

It is permissible for the DEVICE state¬ 
ment to include a path name before the 
RAM-disk driver’s name, allowing the 
device driver to be in a directory other 
than the root directory. 

. . .MDISK.DVD in MS-DOS 2 

The RAM-disk driver included with 
MS-DOS version 2 can be found on 
system distribution disk number 2 in a 
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Look what happens when we put 
our minds together! 


Great ideas come together in Buss 
newsletter. Subscribe, and you’ll get 
inside information from the 
Heath/Zenith world. Since 1977, 
Buss has been a reliable news 
source and a dynamic forum 
between users and vendors. 

No other Heath/Zenith-specific 
publication comes to you as often 
as Buss. Twenty times a year (every 
two to three weeks), you’ll be on 
top of events and information about 
your Heath/Zenith computer. 

Buss costs only $28 for a year’s 
subscription—a small amount 
compared to the wealth of news 
and information you’ll get to 
support your system. 



Here’s what Buss offers: 
>*New product sources and 
upgrades for all machines, 
from the ’8 to the ’386 
>*Users advice and discoveries 
about their systems 
>*FREE “For Sale" ads so you 
can buy or sell equipment 
^“Requests for Assistance"— 
get help for your system 
through the network of 6,000 
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>*News and events in the 
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Heath/Zenith systems 
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PAUSE Insert the MS-DOS ver II System Disk number 2 in drive B: 

COPY B:DEVEL\LINK.EXE 
COPY BiDEVEL\EXE2BIN.EXE 

PAUSE Insert the Programmer’s Utility Pack disk UTILITIES in drive B: 

COPY B:MASM.EXE 
COPY B:MDISK.ASM 

PAUSE Insert the Programmer’s Utility Pack disk Z100 BIOS SOURCES in drive B: 
FOR %%F IN ( PARMS MACLIB DEFASCII DEFMS DEFDEV ) DO COPY B:$?F.ASM 
MASM MDISK; 

LINK MDISK; 

EXE2BIN MDISK.EXE MDISK.DVD 

FOR %%F IN ( MASM LINK EXE2BIN MDISK ) DO DEL W.EXE 

FOR %%F IN ( MDISK PARMS MACLIB DEFASCII DEFMS DEFDEV ) DO DEL $$F.ASM 

DEL MDISK.OBJ 

CLS 

REM Place MDISK.DVD on your boot drive and include the line: 

REM DEVICE = MDISK.DVD SIZE = Number of K 

REM in a file named CONFIG.SYS on the boot drive. 

REM Example: DEVICE = MDISK.DVD SIZE = 100 

REM This would produce a 100K RAM drive I: 


Listing 1. Contents of a batch file (.BAT extension) that allows you to produce 
MDISK. DVD from the MDISK.ASM source code that comes with the MS-DOS 2 
Programmer’s Utility Pack. This version of MDISK lets the user set the size of the 
RAM disk. 


DEVICE = drive:pathname\VDISK.SYS disk_size sector_size dir_size/E 


Figure 1. General form of a DEVICE = command line (in the CONFIG.SYS file) to 
set up VDISK.SYS as a RAM drive under MS-DOS 3. (See text for a discussion of 
the various elements of the command line.) 


UCI PRODUCTS: 

Z-100 Motherhood Upgrade 

Add the new motherboard logic and 8 MHz 
speed without cuts or soldering - $139 

EaSyPC IBM PC Emulation - $479 

Easyl/O IBM Communication Ports — 2 
serial, 1 game, clock calendar - $129 
1 serial - $97 

Easy87 

Coprocessor Board - $69 
w/5 MHz 8087 - $179 w/8 MHz 8087 - $225 

EasyWIN 

Hard Disk System for Z-100, 10 MB - $695 
20 MB - $735 30 MB - $799 

EasyRAM Memory Board 

2 MB - $564 1 MB - $446 5 12K - $387 

Bare - $326 RAM Drive software - $39 

RAMSAVER 

Maintains power on EasyRAM card when 
computer is turned off - $169 

Z-148 Expansion Chassis 

8 slots, cable, power supply, 
transmitter and receiver boards - $329 

FBE PRODUCTS: 

ZMFIOOa — 768K Old Motherboard 
Upgrade - $59 

ZRAM-205 — Z205 Memory Card 1 MB 
Upgrade - $42 

SmartWatCh — Calendar/Clock - $43 

FLOPPY DISK DRIVES Teac 55BV, 
360K - $110 Teac 55BV for AT - $119 
Teac FD 55 GFV for AT, 1.2MB - $159 

LIGHTEK 

P.O. Box 6493 • Kent, OH 44240 
(216) 673-5358 
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SOLARSIM 

JamesTursa 

The Solar System 
Simulation Program 

SOLARSIM is a dynamic 3-D color 
graphics simulation of our solar system 
and nearby star systems. It simulates 
the planets, 250 asteroids and comets 
(including Halley’s), and over 800 
stars, nebula and galaxies (you can add 
more!). View and identify the stars and 
solar system from any point on Earth 
or nearly any point in space and at any 
specified time or date. Great for stellar 
navigation, tracking comets and plan¬ 
ets, and learning the positions and 
shapes of the constellations. SOLAR¬ 
SIM comes with a high-quality 50-page 
manual. SOLARSIM (IBM° version) has 
both medium-resolution color and 
high-resolution single color modes. 

Only $29.95 for a limited time! 

(Please add $2 for shipping. Texas residents add 
sales tax. Overseas orders should add an extra $5.) 

Available for the IBM PC/XT/PCjr/AT and 
compatibles, Zenith® Z-100, and the TI® Pro. 

System Requirements: 

128K RAM & Color/Graphics Adapter (IBM) 

192K RAM (Z-100) 

256K RAM (TI Pro) 

DOS 2 or later (except Z-100) 

Send check, money order or COD orders to 
CYGNUS, P.O. Box 57825, Webster, TX 77598, 
(713) 486-4163 

Credit card orders only: 

(800) 622-4070 (Nat'l) II l\wl «}Vwl 
(800) 942-7317 (ILL) corpora.^ 
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subdirectory named DEV. This file is 
MDISK. DVD; when installed as described 
above, it will produce a 64-kilobyte RAM 
disk. (This RAM disk includes its own 
directory and file-allocation table, and 
these reduce the total available space to 
about 58K.) 

Unfortunately, this version of MDISK 
does not allow the user to change the 
RAM disk’s size. So, even people with 
computers containing 768K of RAM are 
stuck with a rather small RAM disk. This 
version of the driver is also limited to a 
maximum of 16 directory entries. (The 
usage of the MDISK. DVD program is dis¬ 
cussed briefly on page 9.21 of the MS- 
DOS 2 manual.) 

. . .The PUP MDISK 

When Heath/Zenith produced the Pro¬ 
grammer’s Utility Pack for MS-DOS ver¬ 
sion 2, a modified MDISK version was 
included on the UTILITY disk. This MDISK 
version allows the user to vary the MDISK 
size. However, it is provided as assembler 
source code; it requires assembly, link¬ 
ing, and conversion into the correct for¬ 
mat for a device driver. For reasons that 
escape me, Heath/Zenith chose not to 
include a . DVD file for this driver on the 
disks. 

In Sextant #28, May-June 1987, 
there’s a “Standard Operating Proce¬ 
dure” that uses MDISK. DVD to illustrate 
the assembly process. (See “Assemble a 
New Memory Disk for Your TOO,” by John 
J. Batbie, Jr.) In Listing 1, I’ve given a 
batch file that will allow you to easily 
create the new MDISK. DVD for use with 
MS-DOS version 2. 


To construct the new version, you can 
use the following procedure: 

1. Place Listing 1 on a disk that has 
been formatted as a system disk (i.e., 
formatted with the /S switch). 

To complete construction of the driver, 
the disk needs to have at least 170K of 
free space. The batch file assumes that 
this disk is placed in the default drive. It 
could also be a hard-disk partition. 

2. Run the batch file. The batch pro¬ 
gram will ask that you insert the following 
disks (or duplicates): the system disk from 
MS-DOS version 2, the Utilities disk 
from the MS-DOS version 2 Program¬ 
mer’s Utility Pack (PUP), and the BIOS 
Sources disk from the PUP. 

The batch file will then transfer a num¬ 
ber of files to your system disk. After the 
new MDISK. DVD is created, these files will 
be deleted and the disk will be left with 
the new driver. 

3. Copy the driver to your boot disk 
and include the following line in the 
CONFIG.SYS file: 

DEVICE = MDISK. DVD SIZE = <size> 
Here, <size> is any number of kilobytes 
from 32 to 640. 

. . .VDISK.SYS in MS-DOS 3 

An entirely new version of the RAM- 
disk software is distributed with MS- 
DOS version 3. With that version of the 
operating system, the driver has been 
renamed to VDISK.SYS, and has been 
significantly improved. The new driver 
may be found on system distribution disk 
number 2. (VDISK.SYS is explained on 
page 11.385 of the version 3 manual.) 

VDISK.SYS allows the user to set any of 







the following parameters for the RAM 
disk: size, sector size, and maximum 
number of directory entries. In addition, 
a switch is provided to allow the use of 
memory greater than one megabyte for 
the RAM disk. The syntax of vdisk’s DE¬ 
VICE statement is shown in Figure 1. 

<drive:pathname> is an optional 
drive and path designation for the loca¬ 
tion of the VDISK.SYS program. 

<disk_size> is the optional designa¬ 
tion of the size of the RAM disk. Without 
a specification, the value defaults to 64K. 
The maximum allowable value is the size 
of your machine’s memory; the minimum 
is IK. In any event, the RAM disk’s size 
will automatically be adjusted to ensure 
that the machine has at least 64K of 
memory left for program use. 

<sector_size> is an optional param¬ 
eter that allows the user to select the disk 
sector Size to be 128, 256, or 512 bytes; 
the default is 128. (If a large RAM disk is 
to be used, the largest sector size would 
be the most efficient for accessing the 
disk.) 

<dir_size> allows the user to select 
the number of allowed entries in the 
RAM disk’s directory. This value defaults 
to 64. The allowed range of entries is from 
2 to 512. 

/E is an optional switch that allows the 
RAM disk to reside in “Extended memo¬ 
ry”—that is, above one megabyte. Clear¬ 
ly, this option is useful only if your 
computer has more than a megabyte of 
RAM. 

The VDlSk.DVD version of the RAM- 
disk software is certainly the most devel¬ 
oped of the three discussed. It may not be 
adequate reason by itself to upgrade to 
version 3 of MS-DOS, but it is certainly 
one reason. (I took an overall look at the 
upgraded features of version 3 in the 
“Z100 Notebook” in Sextant #23, July- 
August 1986.) 

The NV Disk from Lomas 

In an application where professional 
data base management is required, you 
quickly find that floppy disks do not make 
the grade. There is simply not enough 
storage space to handle most applica¬ 
tions, and floppy-disk speed detracts 
significantly from the system’s overall 
performance. 

The usual answer is to step up to a hard 
disk, with an adequate backup facility to 
allow security against disk failure. Hard 
disks, however, have some disadvantages 
that are not well known. One disadvan¬ 
tage is security of information. 

If you need to be sure that data will not 
be available to others either before or 
after it is deleted, then you cannot really 
feel safe using a hard disk. Security rules 
used by most organizations forbid using a 
hard disk unless the disk and the machine 
are afforded the same level of security as 
the information itself. Floppies can be 
put under lock and key quite convenient¬ 
ly; not so, however, an entire computer. 

Lomas Data Products has one solution 


to this dilemma—the NV Disk. This 
product is a board that plugs into one of 
the ZlOO’s S100 expansion slots. For 
$995, the NV Disk package will provide 
you with two megabytes of RAM-disk 
storage without using any of the comput¬ 
er’s system memory. 

For security, a large data base can be 
broken into small sections and stored on 
floppy disks; then it can be joined togeth¬ 
er on the two-megabyte NV Disk prior to 
use. This process could be handled by the 
data base software as part of the daily 
sign-on and sign-off procedure. Remov¬ 
able hard disks would serve a similar 
purpose, but these systems would add 
significantly to the cost of the system. 

The NV Disk is shipped with a special 
driver that is installed using a DEVICE line 
in the CONFIG.SYS file, as were the drivers 
discussed in the last section. 

You should have some technical knowl¬ 
edge (or support available) for initial in¬ 
stallation. You need to select an input/ 
output port number for the disk driver, 
configure both the driver and the board’s 
DIP switches for that port number and, 
finally, follow the instructions available in 
the program source code for assembling 
the code. You’ll want the Programmer’s 
Utility Pack for its assembler. 

I experimented with an NV Disk for a 
while. I must admit, being a RAM-disk 
fan, that having two megabytes of RAM 
disk is great. Imagine being able to put in 
memory several C compilers, word pro¬ 
cessors, and whatever else, all at once. 
You could work for an entire day without 
seeing the drive light come on once. (The 
contents of the NV Disk will survive a 
system crash or reset, but they will not 
survive a power failure.) 

Lomas Data Products also produces 
ordinary memory boards. These boards 
are designed in 256K, 512K, 1-megabyte, 
and greater sizes. (To give you an idea of 
prices, they start at $475 and go up to 
$1,095.) I have tried the 512K board with 
a new 8-megahertz Z100, and with an 
old-motherboard Z100 running both with 
and without the C.D.R. speed-up modi¬ 
fication. In everything I tried, the Lomas 
boards performed without a fault. 

The memory board did not function 
with the UCI Easy PC IBM-emulation 
board set installed. But that is to be ex¬ 
pected, since the Easy PC interferes with 
the normal functions of the S100 bus. The 
Easy PC won’t work with earlier Z100 
UCI memory boards. 

The Lomas Data Products NV Disk 
board is priced a bit high compared to 
other add-ons, but is consistent with 
other memory products on the market. 
As I said above, one place where it would 
be really valuable is in certain profession¬ 
al areas where information security is 
important. Other people might find it 
useful in handling large data base files. 

A war game— Berlin 

Computer games range from arcade 
games that test the speed and agility of 
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the users index fingers to games that 
require slow and careful thought. I find 
the first type boring (although I never 
seem to get beyond level one). The sec¬ 
ond often take days to learn, and years to 
play to completion. Few folks have the 
time. 

Sirius Software seems to have found an 
interesting middle ground in their new 
game, Berlin. At issue is the air war over 
Germany during the Second World War. 
The Americans have fighters and bomb¬ 
ers; the other side has only fighters. The 
Americans plan and execute bombings of 
the German cities, and the Germans act 
to defend against these attacks. 

This is no arcade game; it’s more akin 
to a computerized command and control 
system. You may recall seeing World 
War II films where models of ships and 
aircraft were moved around a giant map 
board of Germany. For $39.95, Berlin 
will give you a computerized equivalent 
of that board, and calculate just 
how successful your command decisions 
would have been under the actual proba¬ 
bilities at work during the war. 

The program is a technical master- 
work. The screen is set up as a detailed 
grid pattern overlaying an approximate 
map of Germany. The players control 
their aircraft with the goal of outsmarting 
the opposite side. A single individual may 
select to play against the computer. With 
two players, each may assume the role of 
one side. 

You each select aircraft from a set of the 
aircraft types that were available to each 
side during the War. The defender posi¬ 
tions aircraft around Germany in what is 
hoped to be a good defense. The attacker 
selects a departure point, a target, and 
the aircraft that will conduct the raid. 
After that, it’s up to the computer. 

The planes for each side move across 
the grid, with their speed and endurance 
based on their actual wartime capabili¬ 
ties. In addition, air battles are resolved 
based on the actual statistics for success 
and failure of the aircraft armaments and 
the number of planes involved. After a 
raid, both sides get to re-deploy their 
forces. 

If you are a game fan, you should enjoy 
this one. If you are also a student of World 
War II, this game is a must. 

The realistic game scenario has an im¬ 
pact. The air in those days was filled with 
men dying, and the ground was the scene 
of as great a suffering as has been known. 
It is hard for me to play a game that relives 
such an epoch. 

Code Corner 

There have been a few “Z100 Note¬ 
book’’ articles in the past that presented 
an algorithm in C for turning screen 
pixels on and off. In those cases, I 
mentioned that an assembly language 
version could set points more quickly 
than could a C version. The time has 
come to make good and do a Code Corner 


containing a fast point-setting routine 
that can be called by a C program. 

The truth is that I am not particularly 
accomplished as an assembly language 
programmer, so I thought I would offer a 
challenge. If you have written a point¬ 
setting routine that’s faster than the one I 
give here, send it to me, and I will ac¬ 
knowledge it as a great feat of coding. 
Your program must do error checking 
similar to this code, and it must be able to 
handle colors as well. 

One other proviso: I will not accept a 
routine that makes a look-up table that 
takes up IK or more. A simple point¬ 
setting program should not consume that 
much memory. 

If you make a point routine that works 
like mine, but you have a pre-existing 
data table, your routine will set the first 
point more quickly. I just didn’t want the 
user to have to type in all that data while 
copying the code. My routine builds the 
data table on the first call. 

The fastest point-setting routine will 
get the “Z100 Notebook’s Great Coder of 
The Year’’ award—enough instant coffee 
to keep the average programmer working 
for an entire evening. 

My program is NBPOINT.ASM, provided 
in Listing 2. The code is straightforward, 
and I have included many comments. 
(For a superb explanation of the Z 100’s 
physical features that are being employed 
here, I refer you to “Probing the Subcon¬ 
scious Memory of the Z100,” by Gary R. 
Cramblitt, in Sextant #24, September- 
October 1986.) 

The NBPOINT routine is designed to 
work with object files produced by the 
DeSmet C Compiler; it can be linked 
to them using MS-DOS’s LINK utility. 
(Should you have some other compiler, 
refer to your manual for instructions on 
calling assembly language routines, and 
modify NBPOINT accordingly.) 

Listing 3 is a short example in C to 
demonstrate calling the NBPOINT routine. 

To activate a pixel of a specified color on 
the Z100 screen, NBPOINT performs the 
following sequence of actions: 

It writes a byte to a port known as 
ZVIDEO, to establish the required code for 
CPU screen access (explained below). 

It computes the segment offset of the 
pixel in the screen color segments. 

It computes the byte to be written to 
the screen, with the desired bit set to 
one. 

On the applicable color segments, 
NBPOINT uses a logical OR to combine the 
existing screen byte with the new com¬ 
puted screen byte. To erase a bit, an AND 
instruction is used. 

. . .The ZVIDEO control port 

The Z100 uses a device known as an 
I/O Control Port, a 68A21 chip, for 
controlling both the CPU access to video 
memory and the display of video memory 
information on the physical computer 
screen. This port is located at port 
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Listing 2. NBPOINT.ASM is an assembly language routine to turn individual pixels 
on or off on the Z100 screen. It is intended to be called by C programs written 
under the DeSmet C compiler. See Listing 3 for a sample C program to call 
NBPOINT. 


J 


nbpoint( x, y, color ) 

9 


Z100 Notebook 

> 


William N. Locke 

1 

; Call as: 

nbpoint(x,y,color) DeSmet C Compiler version 

9 


int x,y,color; 

> 

color 

is : 1 -> Blue 4 -> Green 7 -> White 

i 


2 -> Red 5 -> Cyan 0 -> Black 

> 


3 -> Magenta 6 -> Yellow 

; Uses 

ES and 

SI - must be preserved with many compilers: DeSmet, used here, 

; does 

not require preserving these. Use push/pop with other compilers. 

TST_PARA EQU 

0 ; Set to 1 for input range checking 

ZVIDEO 

EQU 

0D8H ; Zvideo port address ( Z100 TM page 4.32 ) 

ZGRNSEG 

EQU 

0E000H ; Green plain segment address 

ZREDSEG 

EQU 

0D000H ; Red plain segment address 

ZBLUSEG 

EQU 

0C000H ; Blue plain segment address 

TSTBLU 

EQU 

01H ; Color test bit for the blue plain 

TSTRED 

EQU 

02H ; Color test bit for the red plain 

TSTGRN 

EQU 

04H ; Color test bit for the green plain 

SCANS 

EQU 

9 ; Number of Z100 scans 

MAX_X 

EQU 

639 ; Right most pixel number 

MAX ROW 

EQU 

24 ; Bottom most ROW ( 24 or 25 lines ) 

VAR1 

EQU 

2 ; i funct( VAR1, VAR2, VAR3 ) 

VAR2 

EQU 

4 ; | These numbers are the displacements into the 

VAR3 

EQU 

6 ; | stack for reaching each of the parameters. 

> 

Macro 

for marking and erasing each target segment 

! 

Entry: 

al - test color, bx - offset, dl - mark mask, dh - erase mask 

SEGMARK 

MACRO 

segment, tst bit; test bit is 1,2,or 4 for blue, red, or green 


LOCAL 

DONE, ERASE ; 


mov 

cx,segment ; | Move the target segment to the es register 


mov 

es,cx ; | for either marking or erasing the point 


test 

; ——---- 

al,tst_bit ; | If test color does not include the test bit 


jz 

ERASE ; | go to erase line. Otherwise do the marking. 


or 

; —— —-——--- 

es:[bx],dl ; Mark the target segment with the bit 


jmp 

SHORT DONE 

ERASE: 

and 

es:[bx],dh ; Erase target segment on the bit 

DONE: 




ENDM 


DGROUP 

GROUP 

DATA 

DATA 

SEGMENT WORD PUBLIC 'DATA* 

vert_off DW 

225 dup (?) ; Reserve 225 words for vertical offset array. 

DATA 

ENDS 


PGROUP 

GROUP 

PROG 

PROG 

SEGMENT BYTE PUBLIC 'PROG' 


ASSUME 

CS:PGROUP, DS:DGROUP 


PUBLIC 

nbpoint 

nbpoint 

PROC 

NEAR 

9 

Set up 

ZVIDEO and initialize the vertical displacement table once. 

9 

These ; 

lines get motified to be NOP codes by the preset routine. 

PRESET_CODE: 



mov 

al,78H ; | Insure VRAM may be written in all 


out 

ZVIDEO, al ; j plains by placing 78H in ZVIDEO 


jmp 

preset ; Perform self modifying preset procedure 

1 

Place color segment in es and set up the ZVIDEO port. 

PERM_C0DE: 



mov 

bx,sp ; Stack pointer to bx for use in indexing memory 


mov 

ax,+VAR3[bx] ; Place the color number in ax: 1 -> 7 

IF TST_PARA 



mov 

cx,ax ; Use the cx reg for testing, ax remains 


and 

cx,7FFFH ; Map off negative number high bit 


cmp 

cx,7 ; Compare result with 7 


jg 

ERROR ; Jump if resulting cx is gt 7 

ENDIF 



5 w 

J 

Load values from input stack: x -> bx; y -> si; 


mov 

si,+VAR2[bx] ; y -> si 


mov 

bx,+VAR1[bx] ; x -> bx 

jHHIiHIHHIHmiHfHHHHIHHIIIflimiHHHHHfHHHIHHfltfH** 

s 

Process x: check that x is in bounds, derive bit pattern and col 

IF TST_PARA 



and 

bx,7FFFH ; Map off negative number high bit 





address D8 hexadecimal. Bit values at 
this port have the following effects: 

Bit 7 (most significant bit): if this bit is 
zero, the microprocessor can access the 
screen memory for direct writing to in¬ 
dividual pixels. Otherwise, with bit 7 
set to one, the screen will be accessed 
only through the character-generator 
ROM. (See p. 4.82 of the Z100 Technical 
Manual for more on this.) Our program 
will set this bit to zero. 

Bits 4, 5, and 6 provide special access 
control for the red, green, and blue 
screen segments (in that order). In each 
case, if the bit is set to zero, the associated 
color segment will automatically be 
changed whenever any one of the other 
color segments is changed. As an ex¬ 
ample, if bit 4 is set to zero and a pixel is 
turned on at some position in the green 
plane, the red color will also be turned on 
at that location, making a dot that is a mix 
of red and green. 

Bit 3: If set to zero, all the memory 
planes that are enabled using bits 0, 1, 
and 2 will be displayed full on. The 
screen will be solid color. This bit is set to 
one for normal applications. 

Bits 0, 1, and 2 control the display of 
the separate color memory planes dis¬ 
played on the Z100 monitor. If bit 0 is set 
to one, the red plane is disabled. Other¬ 
wise, data on the red plane will be dis¬ 
played. Bits 1 and 2 perform the same 
function for the green and blue planes. 

Our program sets bits 0, 1, 2, and 7 to 


FOUNDRY 

Tool* for HtnipuUtiofl of Font* 

Foundry provide* flexibility previously 
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zero; bits 3, 4, 5, and 6 are set to one. That 
is, zvideo is set to 78 hex. 

To be compatible with the color codes 
used with the various Zenith versions of 
BASIC, the program uses the following 
mapping: 

0 = Black; 1 = Blue; 2 = Red; 3 = 
Magenta; 4 = Green; 5 = Cyan; 6 = 
Yellow; and 7 = White. 

. . .Computing the video offset 

The Z100 uses a unique memory seg¬ 
ment for each of the three colors used for 
mixing colors on the screen. These colors 
are blue, red, arid green, and they are 
located at segment addresses: 0C0000 
hex, 0D0000 hex, and 0E0000 hex. 

Each of these numbers is the same as 
the value that is used in the appropriate 
segment register in Listing 2, except that 
the register value has one less zero at the 
end. 

The segment register is the upper 
sixteen bits of the twenty-bit address of 
the individual pixel. A particular address 
can be obtained by shifting the register 
value four times to the left and adding it 
to an offset computed by the program. 

A unique offset can be computed for 
any screen row, scan line, and column. 
This offset is used to address a locatiori in 
any one of the three color segments. 
There are 80 horizontal columns on the 
Z100 screen, and each column consists of 
eight pixel locations. A single offset com¬ 
putation specifies only a given group of 
eight pixels. The byte that is to be written 
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SEXTANT offers the user a unique 
HIGH-TECH program. You can track 
satellites from lift-off, as well 
as, select launch sites from the 
United States, Japan, China, the 
Soviet Union, and the European 
Space Agency. 

Besides tracking satellites from 
lift-off, you can track satellites 
already in orbit. You . can plot 
locations on the earth's surface 
and save them to disk files. 

Using the plot function, you can 
locate and record, oil fields, 
storms, earth quake zones, brush 
wars etc. 

SEXTANT uses full screen graphics 
to display all tracked and plotted 
positions. As a bonus to you — 
The world map used in this program 
is on the distribution disk for you 
to use in your own programs. 

$20.00 (check or money order) 

TRAVIS BARFIELD, JR. 

3320 Kensington St. 

Virginia Beach, Va. 

23452 


ENDIF 


ENDIF 


cmp 

bx,MAX X 

; Compare result with MAX_X 

jg 

ERROR 

; Jump if result is not negative 

mov 

cx,bx 

Store horiz pos in cx 

shr 

bx,1 

x/2 

shr 

bx,1 

x/4 

shr 

bx,1 

x/8 -> This value is left in bx 

and 

cl,07H 

Map off all but the last three bits of cl 

mov 

dl ,80H 

Set pattern: 10000000 

shr 

dl, cl 

bit = pattern » (horiz_pos % 8 ) placed in dl 

mov 

dh,dl 

dl is the mask for pixel marking 

not 

dh 

dh = not ( dl ) is mask for pixel erasing 

Process 

y: check y in bounds, and set y up to index vert_off array 

PARA 



and 

si,7FFFH 

; Map off negative number high bit 

cmp 

si,SCANS*MAX 

R0W-1; Compare result with mamximum y value 

jg 

ERROR 

; Jump if result is not negative 

shl 

si,1 ;2«y - 

-> Index the vert_off array in two byte words 

Combine 

the vertical 

offset information with the column 


and then mark the target screen segments with the bit. 


ERROR: 


mov 
ret 

END POINT: 


or bx,vert_off[si] 

SEGMARK ZGRNSEG, TSTGRN 
SEGMARK ZBLUSEG, TSTBLU 
SEGMARK ZREDSEG, TSTRED 
mov ax,1 
ret 

ax,0 


vert offset = 1024*row + 128*scans + column 
Mark or erase the green plain. 

Mark or erase the blue plain 

Mark or erase the red plain 

Return 1 to indicate that no error occurred 


Return 0 to indicate a problem on an error 


Initialize the vert_off array in accordance with the following equation: 


vert_offset[y] = 1024 * y/9 + 128 * 


preset: mov 
xor 
mov 

START_R0W: 

push 

mov 

START_SCANS: 

mov 

add 

add 

loop 

add 

pop 

loop 


cx, MAXJR0W 
dx,dx 

bx, offset vert_off 
cx 

cx,SCANS 

[bx] ,dx 
bx ,2 
dx, 128 

SHORT START_SCANS 

dx,896 

cx 

SHORT START ROW 


y%9 [ y =0 -> y = SCANS«MAX_R0W ] 

Initialize CX - count down MAX_R0W 
Clear dx 

Obtain the starting address of array 

Start here for each new row 

Save the row number 

Initialize cx with the SCANS * 9 

Start here for each new scan 

place dx in the position bx in vert_off 

Add two to bx ie next address 

Add 128 to dx and do next scan 

Continue until all nine scans done 

To process a new row add ( 1028 - 128 ) 

Obtain the current row value 

New row loop or quit if rows done 


Relocate the code after "PERM_C0DE n to the position starting at the 
Lable n PRESET_CODE n and then jump up to the start of the moved code. 


mov 

mov 

C0DM0D: mov 
mov 
inc 
loop 
jmp 

nbpoint ENDP 

PROG ENDS 
end 


si,OFFSET PGR0UP:PRESET_C0DE; Pointer to destination location 
cx,OFFSET PGROUP:END_P0INT - OFFSET PGROUP:PERM_C0DE; num bytes 
al,cs:(OFFSET PGROUP:PERM_C0DE - OFFSET PGROUP:PRESET_CODE)[si] 
cs:[si],al ; Code displaced from n PERM_C0DE" to "PRESET_CODE n 
si ; si is used to index the moved code 

C0DM0D ; loop until all the code is moved 

PRESET_CODE; Jump to the new location of the nbpoint routine 


main(){ 

int i,j,k,color; 
color = 0; 

for( i = 0; i <= 550; i += 50){ 

for( j=i; j<i+50; j+=1 ) 
for( k = 0; k < 200; k++ ) 

nbpoint( j, k, color ); 
if( ++color > 7) color = 0; 

} 

} 


Listing 3. A short C program to demonstrate the use of the NBPOINT assembly 
language point-setting routine given in Listing 2. 
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to the offset location will determine the 
actual pixels to be affected. 

A unique offset is given by the follow¬ 
ing equation: 

Offset = (1,024 * row) + (128 * scan) 

+ column 

There are nine scan lines per row on 
the Z 100’s screen. 

Our point-setting routine accepts the 
variables x and y to describe the position 
of a pixel. Here, y is zero at the upper 
edge of the screen, and increases with 
each scan line position. Going down to 
the bottom of the 24th line, y = 215. On 
the left edge of the screen, x is zero, and 
increases to 639 on the right edge of the 
screen. 

The row, scan, and column are comput¬ 
ed as follows. (Here, / is used for integer 
division, where the remainder is thrown 
away; % is used for modular division, 
where only the remainder is saved.) 
row = y / 9 
scan = y % 9 
column = x / 8 

The arithmetic involved in these 
computations would cause a significant 
delay in computing the offset. NBPOINT 
does not actually go through this arith¬ 
metic at all. The following trick is used: 

To provide the look-up table, an array is 
set up in memory with offsets for each y 
value, assuming x is zero (verLoff). This 
is done only when the first pixel is 
written. 

Each subsequent y value is obtained by 
a single look-up operation. 

The appropriate row value is added to 
the vertical offset by means of an OR 
operation, thereby obtaining the final 
offset. 

. . .Compute the byte to be 
written to the screen 

Among the eight bits within a single 
column location, the actual x position is 
given by a displacement from the left¬ 
most boundary of the column. (Figure 2 
represents this graphically.) 

NBPOINT simply takes the provided x 
input number and strips off all the bits 
above the third position in that number. 
(Bits 0, 1, and 2 are retained.) This is the 
same as obtaining the remainder when 
the number is divided by eight. 


The resulting integer is used as the 
number of times that the value 1000 0000 
binary (80 hex) needs to be shifted to the 
right. The shifting operation moves the 
one bit over to the desired location, pro¬ 
ducing a byte with only the required bit of 
the eight available set to one. 

. . .Use the logical OR 

The last step in the point-setting rou¬ 
tine is to take the byte computed (and 
stored in the DL register), and logically OR 
it with the byte that previously existed in 
the video memory at the location speci¬ 
fied by our computed offset. This action is 
repeated for each segment that should 
have the bit turned on. 

If a color plane should not have the bit 
turned on at the location being comput¬ 
ed, that bit is turned off by using NOT DL. 
NOT DL is the complement of the turn-on 
byte, and is stored in the DH register. The 
AND instruction is used to combine this 
new byte with the screen byte. 

Both the turn-on and -off functions 
are performed by the MACRO labelled 
SEGMARK in Listing 2. The turn-on byte is 
stored in register DL and the turn-off byte 
is in register DH. 

In NBPOINT, the procedure labelled 
preset is used to generate the vertical- 
offset array, our look-up table; preset 
simply fills out the array with a sequence 
of numbers that increase by 128 for each 
new scan line and by 1,024 for each new 
row. 

The preset routine is not called each 
time that NBPOINT is called. Once the 
look-up table has been generated, there’s 
no point reconstructing it. So, besides 
generating the array, preset modifies 
the program by moving up all the 
code between the labels PERM.CODE and 
END_POlNT. This code is moved up such 
that it overwrites the instructions for set¬ 
ting zvideo and calling preset. 

If we left those instructions intact, 
preset would have to set a flag after the 
array was generated. Each subsequent 
time that NBPOINT was called, preset 
would have to test for that flag and jump, 
which would slow things down. 

And I want to keep things as fast as 
possible, of course, since I’ve got that 
instant coffee riding on NBPOINT’s speed. 


As with the other programs carried in 
this column, I will upload NBPOINT onto 
the HUG SIG on CompuServe. Or, if you 
prefer, I can send you a copy of NBPOINT 
(and any other “Z100 Notebook” pro¬ 
grams) on disk for $20. Mail requests to 
William N. Locke, P.O. Drawer M, 
Hampton, VA 23666. 

Ordering Information 

New Home sewing machine, about 
$1,400 (local dealers). 

MS-DOS Version 2 Programmer’s 
Utility Pack, model #CB-5063-16, 

$149. 

Heath Company 
Benton Harbor, MI 49022 
800/253-0570; in Michigan and Alaska, 
616/982-3411 

NV Disk RAM board (2 MB), $995. 
256K RAM board, $475; 512K board, 
$595; 1 MB board, $795; 2 MB board, 
$1,095. 

Lomas Data Products 
182 Cedar Hill Street 
Marlboro, MA 01752 
617/460-0333 

Berlin, $39.95. 

Sirius Software, Inc. 

1524 N.W 65th Avenue 
Margate, FL 33063 

800/423-7801; 305/971-8068 A 


H/Z-IOO 




COLOR -36 is an assembly - language 
routine that allows the BASIC 
programer to paint in 36 colors. 
This routine works with Zenith's 
Z-BASIC and Microsoft's GW-BASIC 
when used on the H/Z-100. It can 
be used with interpreted as well 
as compiled BASIC and is faster 
then the normal basic paint. 

The minimum system requirements 
are an H/Z-100 computer with 64K 
RAM in each of the RED, GREEN, 
and BLUE video planes and 192K 
RAM main memory. A good color 
monitor is another necessity, as 
is MS-DOS (2.xx) or higher. 

$20.00 (check or money order) 


TRAVIS BARFIELD, JR. 

3320 Kensington St. 
Virginia Beach, Va. 
23452 


y Column boundary 








0 1 2 
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Figure 2. Horizontal displacement of pixels in a column. The NBPOINT routine 
(Listing 2) accepts an x value that gives the horizontal position of a pixel to be 
turned on or off. The column location is determined by dividing that x value by 
8 (dropping the remainder). The horizontal displacement within that column is 
determined by modular division (x MOD 8), keeping only the remainder. 
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PAYLOAD 

COMPUTER SERVICES 



THE NEW 8 MEG 
ZFL-181-93 LAPTOP 
PORTABLE COMPUTER 
$1739.00 


The Zenith Laptop computer now runs at 8 Meg. The ZFL-181 has been top rated by every article we’ve seen. It’s a 
true winner in every respect. Please MAIL or PHONE your order today and expect prompt service. MASTERCARD and 
VISA gladly accepted with no additional charge. 


★ ** ZENITH SOFTWARE FOR THE ★** 
Z-100 SERIES COMPUTERS 


Zenith packages with software, manuals and registration cards for 
the original Z-100 computer series (not for the IBM compatibles). 


PART 


LIST 

SALE 

NUMBER 

DESCRIPTION 

PRICE 

PRICE 

MS-463-1 

Z-Basic (16 bit) 
interpreter 

$175.00 

$24.00 

MS-463-7 

Multiplan 

$195.00 

$24.00 

CB-463-11 

Z-Chart 

$150.00 

$15.00 

CD-463-2 

Condor File Manager 

$299.00 

$24.00 

PK-100-4 

All 4 listed above 

$819.00 

$62.00 

MS-253-1 

Microsoft 

BASIC-80 (8-bit) 

$175.00 

$24.00 

OS-53-2 

CP/M-85 (8 bit) 

$150.00 

$24.00 

OS-63-4 

Z-DOS 

$150.00 

$35.00 

CB-463-9 

PECON Peachtree to 
Condor 

$99.00 

$15.00 

RS-463-5 

Peachtree Inventory 
Management 

$499.00 

$38.00 

RS-463-75 

PeachText 5000 

$395.00 

$77.00 

WI-463-1 

Remote Batch 

Terminal Emulator 

$899.00 

$28.00 

★ ★★ 

ZENITH SOFTWARE FOR THE ★★★ 
Z-150/160 SERIES COMPUTERS 


PART 


LIST 

SALE 

NUMBER 

DESCRIPTION 

PRICE 

PRICE 

RS-463-75 

PeachText 5000 

$395.00 

$77.00 

LEXISOFT 

Spellbinder 

$495.00 

$292.00 

LEXISOFT 

Desktop Publisher 

$695.00 

$445.00 

BP-5063-8 

BPI Personal Accounting 

$195.00 

$55.00 

SR-B410 

DS BACKUP (hard disk) 

$70.00 

$62.50 

SR-4500 

Norton Utilities 4.0 

$99.00 

$69.00 

SR-3950 

dBase III plus 

$695.00 

$479.00 

SR-4100 

DAC EASY Accounting 

$69.00 

$62.00 

SR-3090 

LOTUS 123 

$499.00 

$389.00 


★ ★★ ZENITH SOFTWARE FOR THE 
H/Z-89 SERIES COMPUTERS 


PART 


LIST 

SALE 

NUMBER 

DESCRIPTION 

PRICE 

PRICE 

HES-837-1 

Microstat (96 TPI) 

$249.00 

$40.00 

HCP-837-1 

Pearl #3 Program 
Generator (96 TPI, 
Requires C-BASIC) 

$450.00 

$40.00 

SC-&37-1 

SuperCalc 

$195.00 

$40.00 


★ ZENITH MONITORS ★★★ 


ZVM-1360 Long Persistance 13" High Res .$586.00 

ZVM-1330 Color 13" High Res., RGB only .$437.00 

ZVM-1220 Amber Non-Glare Flat Screen.$99.00 

ZVM-1230 Green Non-Glare Flat Screen.$99.00 

ZVM-1240 Amber Flat Screen TTL input.$158.00 

ZVM-1200 Tilt Swivel Base .$17.00 


★ ★★ ZENITH IBM COMPATIBLE COMPUTERS ★★★ 

Z-159-12 Two 360K floppy disk drives, 256K RAM, EGA video. Retail 
$2199.00, Payload . $1659.00 

Z-159-13 As above but with 20 MEG Winchester Drive and one floppy 
disk drive. Retail $2799.00. Payload . $2089.00 

ZFL-171-42 PORTABLE with Backlighted LCD screen, 256K RAM, 
two 1/3 heigh 36oK disk drives, ROM based software, Approx. 14.3 lbs. 
Retail $2399.00, Payload. $1739.00 

ZFL-181-93 LAPTOP PORTABLE with the amazing Supertwist LCD 
backlit screen 640K RAM, two 720K 3.5" disk drives, clock, P & S Ports, 
8 MEG. Retail $2399.00. Payload. $1739.00 

ZF-248-81 AT Compatible with one 1.2 MEG Floppy Disk Drive, 
512K RAM, 8 Mhz, 0 Wait States. Retail $2999.00, Payload $2191.00. 
Requires Z-329 or Z-409 Video Card listed below. 

ZW-284-82 AT Compatible with all above plus EGA Color Card, one 
20 MEG 85 ms Hard Disk Drive. Retail $4399.00, Payload $3062.00 

ZW-248-84 AT Compatible with EGA Color Card and all above plus 
one 40 MEG 30 ms Hard Disk in place of 20 MEG Drive. Retail $5699.00 
Payload. 3941.00. 

All above come with MS-DOS supplied Zenith. Payload charges 
only $5.00 for shipping of prepaid orders. We can enhance the above 
computers with more memory or larger winchester drives at low costs 
to you. 


★ ★★ UPGRADE ACCESSORIES FOR Z-150/160 
SERIES COMPUTERS 

SmartWatch from FBE Research. Installs in ROM Socket on CPU 
Board in Zenith computer series Z-100/150/158/160. This tiny jewel 
of a product contains a ten year battery and keeps your computer 
informed of both time and date at each boot-up. Complete instruc¬ 
tions and software included.$44.00 

MEMORY KIT #150-256-18. Includes a ZPAL chip which allows use 
of 256K RAM chips included (18 pieces 256K 150 ns RAM chips). Kit 
increases 128k memory to 640K or 256K memory to 704K. All chips 
plug into your existing Zenith Memory Board. Unbelievable but 
true.$87.00 

Winchester Hard Disk Drive Internal Set-up. Includes Winchester 
drive, controller/interface card, cables and all hardware. With 20 MEG 
(formated) drive $429.00. May be installed in Z-148 using an Expan¬ 
sion Card sold below. 

PTZ-148 Expansion Card for Z-148. Includes 2 expansion slots plus 
a clock/calendar. $129.00 

Winchester Hard Disk Drive External Set-up. Includes Winchester 
drive, controller/interface card, power supply and case with fan. 


With 20 MEG (formated) drive.$619.00 

SECOND INTERNAL DISK DRIVE with instructions and hard¬ 
ware .$108.00 

EVERCOM INTERNAL MODEM. Fully Hayes compatible 1200/300 
baud with powerful BitCom software included .$128.00 

★ ★★ VIDEO CARDS ★★★ 

Z-171-3 Z-171 Video Card RGB/Comp.$189.00 

Z329 High-Resolution Monochrome ...$182.00 

Z-409 Color Graphics/Monochrome for Z-200.$205.00 
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★ ★★ HALF HEIGHT FLOPPY ★★★ 
DISK DRIVES 


★ ★★ UPGRADE ACCESSORIES FOR Z-100 ★ ★★ 
SERIES COMPUTERS 


HIGH DENSITY 1.2 MEG DRIVES. External floppy drive set-up com¬ 
plete with drive, power supply, case and cable. Ready to connect to 
your 8" floppy controller. $277.00. Dual Drive Unit.$424.00 

COLOR GRAPHICS UPGRADE. All memory chips (16 pieces 150 ns) 
required to update Z-100 Series computer for color. Installation in¬ 
structions included. Order Memory Kit #100-64-16.$21.50 

MEMORY UPGRADE. All memory chips (9 pieces 150 ns) required to 
upgrade from 128K to 192K RAM. Installation instructions included. 
Order Memory Kit #100-64-9 .$12.50 

ZMF100A by FBE Research. A modification package which allows 
256K chips to be used on the old-style motherboard to reach 768K. 
Simple assembly with no soldering or trace cutting. Compatible with 
Easy PC and Gemini Emulator. $60.00 alone or $148.50 with 27 256K 
RAM chips included. 

SmartWatch by FBE Research. If you don’t have a clock for your Z-100, 
get this one. More details under Z-150 upgrade listings.$44.00 

GEMINI EMULATOR BOARD. Makes the Z-100 compatible with the 
IBM PC library of programs.$432.00 

UCI EASY PC. IBM PC Emulator. Makes your Z-100 IBM Software 
Compatible. Full 8 MEG operation, color graphics and audio compa¬ 
tible. Retail $699,000, Payload.$477.00 

UCI EASY 87. Add an 8087 Numeric Coprocessor. $69.00 for the 
board without an 8087 Chip. With 5 MEG 8087 $197.00 or with 8 MEG 
8087 installed .$234.00 

UCI MEMORY UPGRADE CARD. We recommend this one highly. 
The board has sockets for up to 2 MEG of RAM. With no RAM installed 
$328.00. With RAM installed and fully tested, 512K $387.00, One 
MEG $446.00, Two MEG $564.00 Add $35.00 for EasyDrive RAM 
Drive Software if desired. 

UCI RAMSAVER. Maintains power on UCI MEMORY CARD RAM 
when computer is off. Save your programs in RAM with your computer 
off. Payload .$177.00 

UCI EASY-I/O. S-100 board that provides IBM PC communications 
port compatibility with your EasyPC. Easy l/O-l, One Serial Port 
$91.00. Easy 1/0-2, Two Serial Ports, One Game Port, Clock-Calen¬ 
dar . $127.00 

UCI EasyWin. Winchester Drive Systems at reasonable prices. Com¬ 
plete Hard Disk Systems for mounting inside your Z-100. Systems 
complete with Seagate Drives, 21 MEG $632.00, 31 MEG $727.00 
System without Drive and Controller .$277.00 

CDR Z-100 SPEED MODULE. Run your Z-100 Computer at 7.5 MHz. 
Installs easily with no soldering. Externally switchable between Speed 
and Normal mode. Payload.$48.00 

★ ** UPGRADE ACCESSORIES FOR H/Z-89 ★★★ 
COMPUTERS 

Magnolia Microsystems Double Density Controller. Soft-sectored 
disk controller. Supports up to four each 5.25" and 8" disk drives. 
Complete with cables, installation instructions and CP/M ... $294.00 

Magnolia Microsystems Memory Upgrade Card. Installs in your H-89 
to increase memory from 48K to 64K. Payload price.$50.00 

INTERNAL DUAL DRIVE SETUPS. Includes two half height double 
sided disk drives and all hardware and connectors required to mount 
inside your H-89. Steel mounting shield/case included. 

MITSUBISHI MF501 Setup, 48 TPI, 6 MS seek, 320K .$279.00 

MITSUBISHI M4853 Setup, 96 TPI, 3 MS seek, 640K disks . .$284.00 


MITSUBISHI M2896 8" 48 TPI DS/DD 1.2 MEG .$375.00 

MITSUBISHI M501 5.25" 48 TPI DS/DD 320K/360K ....$105.00 

MITSUBISHI M504 5.25" 96 TPI DS/DD 360K/1.2 MEG . $152.00 

MITSUBISHI M4853 5.25" 96 TPI DS/DD 640K. $96.00 

*** LAPINE HARD DISK DRIVES *** 

TITAN 20 MEG Winchester Hard Disk .$319.00 

With Controller & Cables .$395.00 

TITAN 30 RLL Winchester Hard Disk.$349.00 

With RLL Controller & Cables. $442.00 

+ ** SEAGATE HARD DISK DRIVES ** + 

ST-225 20 MEG Winchester Hard Disk.$319 00 

With Western Digital Controller & Cables.$395^00 

ST-238 30 MEG, Requires RLL type controller . $329.00 

With RLL Controller & Cables.$424.00 

ST-4038 30 MEG High Speed for Z-200 .$621.00 

ST-4051 40 MEG High Speed for Z-200 .$859.00 

ST-4096 80 MEG High Speed with Software. $1425.00 


*** POWER SUPPLIES AND CASES FOR DISK DRIVES *** 

Rugged steel construction with heavy duty power supplies. Purchase 


with drives and we will install drives in case. 

Single 5.25" unit for Full Height Drive .$68.00 

Dual 5.25" unit, for Half Height Drives.$92.00 

Dual 8" unit with fan, for Half Height Drives .$188.00 

Face plate for single drive in dual case .$8.00 

For WINCHESTER Drive, with fan.$191.00 


★ ★★ CHIP SPECIALS 

The finest RAM available and at PAYLOAD prices. Order one to one 
thousand chips and add only $2.00 for shipping. 

64K Dynamic RAM, 150 ns.$1.35 each 

256K Dynamic RAM, 150 ns. $3.28 each 

256K Dynamic RAM, 120 ns. $3.87 each 

V-20 CHIPS. High Speed NEC V-20-8 8088 replacement. These run 
at up to 8 MEG and are said to increase CPU speed 10-30%. 

Payload.$14.75 

8087 MATH COPROCESSOR CHIPS. Speeds and improves numeric 
processing. 5 MEG 8087-3_$129.00, 8 MEG 8087-2 .... $165.00 


★ ★★ TOSHIBA PRINTERS ★** 

The new generation printers are here. The Toshiba 3-in-1 printers 
offer high speed draft quality, near letter quality and high-resolution 
graphics using an advanced 24 pin dot matrix print head. 

RETAIL PAYLOAD 


P-321-SL, P&S,Tractor.$795.00 $594.00 

P-34 i-PS Paralled & Serial, Wide Carrage.$1149.00 $699.00 

P-341 Tractor Feed BiDirectional. $199.00 $166.00 

P-341 Tractor Feed Unidirectional. $99.00 $84.00 


PAYLOAD 




■■■■ 

(MasterCard ] 

COMPUTER SERVICES 



15718 SYLVAN LAKE, HOUSTON, TEXAS 77062 
PHONE (713) 486-0687 


Your satisfaction is guaranteed. All hardware carries a 90 day warranty. VISA and MASTERCARD orders accepted. Add $5.00 to all prepaid orders 
for handling and shipping, we pay the balance. Actual shipping costs billed for net billing orders to approved accounts. We accept purchase orders 
from schools, government and approved accounts. Mail or Phone your order for prompt service. Texas residents please add 7.125% state sales tax. 
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Taming the Wild 
Interrupt 

A program to help you cope with the Z 100’s WILD INTERRUPT message. 

Robert S. Logan 


I work for a university that has a large 
number of IBM Personal Computers and 
also many H/ZlOOs. Our Z100 users (in¬ 
cluding me, since I have one at home) are 
always interested in finding additions to 
our software library. So, each month I 
evaluate public domain software for com¬ 
patibility with the H/Z100. These 
programs are written primarily for the 
IBM PC, and usually they either work 
fine or immediately cause a “wild inter¬ 
rupt” because they call for system 
services specific to the IBM. 

Unfortunately, Heath/ZenithV Z100 
implementation of the Microsoft Disk 
Operating System (MS-DOS) is very un¬ 
helpful when it gets an interrupt request¬ 
ing an unknown service; it simply prints 
WILD INTERRUPT and returns to the pro¬ 
gram. The program being tested often 
gets stuck in an endless loop of wild inter¬ 
rupts. Rebooting soon becomes very an¬ 
noying, so I quickly decided to install my 
own wild-interrupt handler. 

The result is TAME.COM, a program I 
wrote in assembly language. (See Listing 
1.) TAME displays a snapshot of the values 
in the memory registers of the 100’s 8088 
central processing unit (CPU) at the time 
of the unrecognized interrupt. These 
values give the entire internal state of the 
CPU; they will show, for instance, the 
location in the program from which the 
bad call was made. To find out the num¬ 
ber of the interrupt, you can look at the 
code at the bad-call location. 

Immediately after it gives you that 
snapshot, TAME terminates the program; 
then it returns you to the operating sys¬ 
tem, leaving the information on the 
screen. With the information TAME pro¬ 
vides, a programmer can determine what 
the program was trying to do. 

You will, of course, also need a refer¬ 
ence to the IBM-PC software interface. A 
good deal of information can be found, for 


Robert S. Logan is the manager of 
systems and operations for the Campus 
Computing Organization at the 
California Institute of Technology. 


instance, in the manuals that come with 
Zenith’s Programmer’s Utility Pack for 
version 2 and later of the Microsoft Disk 
Operating System (MS-DOS). 

For example, if the interrupt was num¬ 
ber 10 hexadecimal, that is the call recog¬ 
nized by IBM’s read-only memory (ROM) 
for video input/output (I/O). The par¬ 
ticular I/O function requested can be de¬ 
termined from the contents of register AH 
(the first two digits of ax). Knowing what 
function the program is requesting, you 

tame displays the 
CPU registers at 
the time of the 
wild interrupt. 

could patch the program to perform an 
equivalent function on the Z100. 

Besides making it easier to test IBM 
programs, TAME is useful for debugging 
in general. (At the very least, you’ll be 
able to run some other program without 
having to reboot.) 

The basic idea 

The 8088 hardware uses the lowest 
kilobyte of memory to hold an interrupt- 
vector table. Each entry in this table con¬ 
sists of the address (in segment plus offset 
form) of the routine that handles the asso¬ 
ciated interrupt. This is true for both 
hardware- and software-generated inter¬ 
rupts. 

In its implementation of MS-DOS’s 
basic input/output system (BIOS), Zenith 
puts the address of its wild-interrupt 
routine into the table entries for all un¬ 
defined interrupts. Rather than redirect¬ 
ing the undefined interrupts by changing 
each of the table entries, TAME takes ad¬ 
vantage of the fact that they all go to the 
same place, and redirects from there. 

To find the address of the BIOS’s rou¬ 
tine for handling undefined interrupts, 
TAME goes to the entry for interrupt EFh 


(which is reserved for user interrupts). 
TAME then places a patch at the start of 
the undefined-interrupt routine; this 
patch will simply cause a jump to tame’s 
own handler. Thus, control will be passed 
to TAME whenever an undefined interrupt 
is encountered. 

Once TAME has control, it displays 
the current values of the registers and 
stops the program. Stopping is easy in 
MS-DOS version 2, since there is a 
system call to do the job. It is a bit 
harder under the Zenith Disk Operating 
System (Z-DOS), Zenith’s implementa¬ 
tion of MS-DOS 1. 

MS-DOS’s usual termination requests 
require that the address of the program 
segment prefix (psp) be in the code¬ 
segment (cs) register at the time of the 
termination call. This information is not 
easy to recover when a wild interrupt 
occurs. Fortunately, Z-DOS’s usual Con- 
trol-C handler can find this address, and 
in fact will do the proper termination. 
(However, this default routine is not nec¬ 
essarily the CTRL-C handler that is in ef¬ 
fect during a wild interrupt; so when 
TAME is first invoked, it must save the 
correct CTRL-C handler’s address.) 

The preliminaries 

Let’s now go through TAME in some 
detail. 

To begin with, two macros, SAVE ALL 
and RESTALL, are defined; they will be 
used in saving and restoring most of the 
registers. 

In the next section of the program, 
the SEGMENT directive gives the name 
INT.SEG to the area of memory containing 
the parts of the interrupt-vector table that 
TAME will use: the entries for the CTRL-C 
interrupt and the EFh interrupt. 

The area of memory that is defined as 
MTR.SEG is the location of a table in the 
monitor routines in the ’100’s ROM. This 
table contains the address of the ROM’s 
terminal emulator. (This segment infor¬ 
mation is given in appendices I and J of 
the Z-DOS manual, and in chapters 4 and 
8 of the manual for the MS-DOS Version 


64 Sextant July-August 1987 






tm 



8 Cherokee Dr. 

St. Peters, MO 63376-3926 
(314)724-1738 


wilp firE 

An INCREDIBLE 

PERFORMANCE IMPROVEMENT 
from Software Wizardry 

Wildfire has spirit? It will spur 
your Z-151/161 to run faster than the 
8mHz Z-158! Wildfire uses the reliable 
NEC-V20 chip. It outdoes the 80286 
processor chip additions for 
compatibility with the IBM(tm)PC and 
costs up to $600 less! 

The heart of Wildfire is a daughter board that mounts on 
your processor board, saddled between it and the video 
board. Several higher-speed chips are included to 
replace socketed chips on your processor board. A high 
speed/low speed switch that mounts on your machine’s 
front panel allows you to trot at normal speed, or break 
into a real gallop when you really want to ride! 

Software Wizardry brings you Wildfire, complete 
with front panel, installation instructions, 
and reliable daughter-board design, for only 
$249! 

If you order now, you can try Wildfire with 
a 15-day guarantee. If not satisfied, you 
can return it within 15 days for a full 
refund. 

Contact your local dealer, or order direct 
from Software Wizardry by calling 
(314)724-1738. Dealer inquiries invited. 


Also from Software Wizardry... 


For the Z-151/152/161 

r amPai 

The Original Memory 

Upgrade Kit $QQ 95 

for only... 

RamPal allows you to put 
up to 640K RAM on your 
standard memory board. 
This simple one-chip 
replacement requires no 
modification to existing 
hardware. One bank of 
41256 chips is required, 
two for full 640K memory. 


Z-100 Upgrade 
Package Deal 


Reliable Memory/ 

Speed Upgrade $OQQ 
for only ... W w 


Our special package in¬ 
cludes the RamPal 100 
Memory Upgrade, 27 RAM 
chips, and the 8mHz Speed 
Upgrade. Now you can have 
compatibility at a price 
you can afford. Order part 
number FCC-MEM100FULL. 


8mHz 

Speed Upgrade 

Reliable Z-100 Speed Upgrade 
for true 8mHz 
Operation. 

This upgrade will bring 
your Z-100 up to the 
operating speed of the 
latest Z-100 version. 
Plus, you can switch down 
to 5mHz for programs that 
require it. Includes over 
25 chips, circuit board, 
and back panel for 5 or 
8mHz operation. 
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2 Programmer’s Utility Pack.) 

The SEGMENT, ASSUME, and ORG 
statements are a normal part of any . COM 
program. Such programs always start 
with all segment registers pointing to 
the PSP. 

The SEGMENT statement tells the 
assembler that this is where the code 
starts. The ASSUME command tells the 
assembler what will be in the registers 
when execution begins. Note that this 
command does not actually put anything 
in the registers; the system does that. The 
ORG puts the code at an offset of lOOh 
bytes from the start of the program. The 
system builds the PSP in those lOOh bytes. 

Setting things up 

The first real code is found at the START: 
label—a JMP to the setup code at the end 
of the program. A .COM program can have 
code and data intermixed in the same 
segment of memory, but it is convenient 
to put variables near the start of the code 
so they are easy to find during debugging. 
The setup code is at the end of the pro¬ 
gram so that it can be overlaid by the 
stack area when processing an interrupt. 
This is a standard way of writing routines 
that remain resident in memory after 
they terminate. 

The setup code first saves the CTRL-C 
handler’s address. It then uses the inter¬ 
rupt EFh vector to find the BIOS’s wild- 
interrupt handler, and patches in a jump 
to TAME’s routine. It prints a startup mes¬ 
sage and finally executes MS-DOS’s ter- 
minate-but-stay-resident call. This call 
takes as its argument the address immedi¬ 
ately above the highest point in tame’s 
memory space. TAME will remain stored 
below this address. 

When a program executes a system call 
(a software interrupt) the 8088 pushes the 
contents of the flags, the CS register, and 
the instruction-pointer (ip) register onto 
the current stack. It then starts the appro¬ 
priate interrupt handler. In the case of a 
bad system call, the JMP that TAME 
patched into the BIOS will be executed 
and TAME will get control. Only the CS 
register is set up properly when TAME 
starts, so the CS: prefix is required on the 
two instructions saving the old stack loca¬ 
tion (stack segment and stack pointer —SS 
and SP). 

TAME then sets up its own stack area 
and saves the remaining registers there. 
It moves the address of its code/data area 
from the CS register to the data-segment 
(ds) register so that normal data addresses 
can be used after this. It sets the base 
pointer (bp) to the start of the saved 
registers so that they may be easily found 
later. (This all takes place between the 
labels DOINT and EVENWORSE in Listing 
1. This area of the code is where the real 
work is done.) 

TAME then displays the WILD INTER¬ 
RUPT! message, dumps the registers, and 
terminates the program. It first tries MS- 
DOS 2’s 4Ch function call. If you are 
running under Z-DOS, this will fail; 


Listing 1. When assembled, TAME.ASM will let your Z100 run IBM-specific 
programs without your needing to reboot if they cause wild interrupts. TAME will 
print the contents of the CPU registers at the time of the wild interrupt, 
enabling a programmer to determine its nature and where in the program it was 
called. 


NAME TAME 

TITLE WILD INT HANDLER FOR Z/100 
PAGE ,132 

replacement for wild int handler 

Robert S. Logan 
Caltech 

version 1.1 7-jul-1985 

to make TAME.COM 

type in this file (TAME.ASM) 
MASM TAME; 

LINK TAME; 

EXE2BIN TAME.EXE TAME.COM 




DEL TAME.EXE 


SAVEALL 

MACRO 

;save all registers on stack 


PUSH 

AX 



PUSH 

BX 



PUSH 

CX 



PUSH 

DX 



PUSH 

SI 



PUSH 

DI 



PUSH 

BP 



PUSH 

DS 



PUSH 

ES 



ENDM 



RESTALL 

MACRO 

;restore all 

registers from stack 


POP 

ES 



POP 

DS 



POP 

BP 



POP 

DI 



POP 

SI 



POP 

DX 



POP 

CX 



POP 

BX 



POP 

AX 



ENDM 



INT_SEG 

SEGMENT 

AT 0H 



ORG 

4*023H 

;control-c routine 

OLDCCI 

EQU 

THIS WORD 



ORG 

4«0EFH 

;highest reserved to user int routine 

OLDWI 

EQU 

THIS WORD 

; assume still points to default wild 

INT_SEG 

ENDS 


; interrupt routine 

MTR_SEG 

SEGMENT 

AT 0FE01h 



ORG 

19H 


MTR SCRT LABEL FAR 

;smart terminal handler 

MTR_SEG 

I 

ENDS 



CODE 

SEGMENT 

PUBLIC 



ASSUME CS:CODE,DS:CODE,ES:NOTHING 


ORG 

100H 


START: 

JMP 

SETUP ;.C0M programs always start here 



;go do setup 

functions 

> 

> 

data 



INTSP 

DW 

0 

;for user’s 

INTSS 

DW 

0 

; stack pointer 

INTCTLC 

DW 

0 

;saved default control-c handler 


DW 

0 

; assume will stop task (1.x only) 

» 

process 

wild interrupt 


DOINT: 




* 

MOV 

CS:INTSP,SP 



MOV 

CS:INTSS,SS 

;save old stack 


PUSH 

CS 



POP 

SS 



MOV 

SP,OFFSET ENDALL 

;set up our own 

> 

SAVEALL 


;put all regs on our stack 
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PUSH 

CS 




POP 

DS 


;set up ds addressing 


STI 



;let ints thru now 


MOV 

BP,SP 


;set bp to point to 


ADD 

BP,16 


; ax on our stack 

1 

LEA 

SI,WILD 


;print tough luck message 


CALL 

OUTS 




CALL 

SNAP 


; print regs 


MOV 

AL, 1 




MOV 

AH,04CH 




INT 

21H 


;terminate user prog 

’ 

PUSHF 



;oops... must be version 1 


PUSH 

CS 


; so try default control-c rtn 


MOV 

AX,OFFSET 

EVENWORSE 


PUSH 

AX 




JMP 

DWORD PTR 

INTCTLC 

EVENWORSE: 





MOV 

AX,CS 


;oh no!! should never get here 


MOV 

DS, AX 


;struggle back to life 


CLI 





MOV 

SS, AX 




MOV 

SP,OFFSET 

ENDALL 


STI 




’ 

LEA 

SI,DOOM 


;tell user the bad news 


CALL 

OUTS 



BADNEWS 





J 

JMP 

BADNEWS 


;try not to make things impossible 

DOOM 

DB 

"sorry, 

you will have to reboot",0DH,0AH,0 

WILD 

1 

DB 

0DH,0AH, 

"WILD INTERRUPT!",0DH,0AH,0 

OUTCH 

PROC 

NEAR 


;output char in al to screen 


SAVEALL 



;save everything 


CALL 

MTR SCRT 

;call rom routine 


RESTALL 



;restore everything 


RET 




OUTCH 

ENDP 




OUTB 

PROC 

NEAR 


;print a blank 


PUSH 

AX 




MOV 

AL, * * 




CALL 

OUTCH 




POP 

AX 




RET 




OUTB 

ENDP 




OUTS 

PROC 

NEAR 


;output 0 terminated str at [si] 


PUSH 

SI 


; to screen 

0UTS1: 






MOV 

AL,BYTE PTR[SI] ;get next byte 


CMP 

AL ,0 


;check for end 


JE 

0UTS2 




CALL 

OUTCH 


;output the char 


INC 

SI 




JMP 

0UTS1 


;do the rest 

0UTS2: 






POP 

SI 




RET 




OUTS 

ENDP 




OUTW 

PROC 

NEAR 


;output ax in hex 


PUSH 

DX 


;save regs 


PUSH 

CX 




PUSH 

BX 




PUSH 

AX 


;save arg 


MOV 

DX,4 


;4 nibbles in a word 

0UT1: 






POP 

BX 


;get remaining nibbles 


MOV 

CL,it 




ROL 

BX, CL 


;get next nibble 


PUSH 

BX 


;save rest 


AND 

BX,0FH 


jisolate nibble 


MOV 

AL,BYTE 

PTR HEXTAB[BX] ;convert to hex 


CALL 

OUTCH 


;output the char 


DEC 

DX 




JNZ 

0UT1 


;do all 


POP 

AX 


;clean stack 


POP 

BX 


;restore regs 


POP 

CX 




POP 

DX 




RET 



;finished 

OUTW 

ENDP 
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C Applications^ 
In HOURS-Not Months! I 

with Ouic-PRO 5 ™ 

Revolutionary new software lets you 
write applications with a powerful, high 
level, 4th generation development system 
that translates 100% to Language C. 

Unique applications code generator 
builds complete programs from fill-in-the- 
blanks specifications and “painted” 
screens. Even non-programmers can use it 
to build complete applications with menus 
and help screens. Skilled programmers 
delight in the speed of creation of 
basic application elements. 

Comprehensive, 4th generation, struc¬ 
tured, interpretive, transaction processing 
oriented, database language to polish up 
the programs created on the applications 
code generator or create new ones from 
scratch. Over 10,000 developers, world¬ 
wide, have used this powerful, fully 
debugged, product as Q-PRO 4. You too 
can develop industrial grade, complex 
applications in a remarkably short time. 
Professionals love its over 100 commands, 
data dictionary, path support, event 
driven architecture, memory and file 
arrays, table lookup and other advanced 
features. 

Unbelievably fast, multikey B-i- tree, 
VSAM/ISAM file system makes your ap¬ 
plications run blazingly fast. No limits 
either - on number of fields, record size, 
file size or number of files open at one 
time. 

Complete recording with the easi-to- 
use, multifile query language or the un¬ 
iquely powerful report generator. Or 
write your own. 

100% translation of executable pro¬ 
gram code to K & R compatible Language 
C. After you have your entire application 
working, tested and debugged, convert it 
to C. Even if you have never written a 
C program before! And, use the same file 
handler. Translation is to Datalite C 
(standard), Lattice C or Microsoft C. 

Compile and link using the included 
(standard version only), and fully docu¬ 
mented, Datalite C and linker. 

Fantastic results! Complete, fast run¬ 
ning compiled applications-- quickly, easily! 

LAN and Multiuser versions fully sup¬ 
port Novell Netware, IBM PC NetWork, 
Concurrent DOS and MUCDOS file and 
record locks. 

Unbelievable value. Complete system | 
only $199.95 for the single user, small 
memory model; $595 for the LAN (Novell, 
IBM PC Network) all memory models. Full | 
| 30 day money back guarantee. 

Requires PC/MS-DOS, 512 ram, hard disk | 

Pfte international 

136 Granite Hill Court 
i Langhorne, PA 1 9047 (215) 968-5966J 

® 1987. Q-N-E International. ^ 
|TD< 291765j " 
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TAME will then try to simulate a CTRL-C 
interrupt by pushing reasonable values 
onto the stack first. The values are set to 
pretend that a CTRL-C occurred during an 
operating-system call happening imme¬ 
diately before the label EVENWORSE. Al¬ 
though this should always work, TAME 
prints the DOOM message and loops if it 
does not. 

Doing the work 

Within TAME, there are several small 
utility routines that do most of the work. 
One that is used by a number of other 
routines is OUTCH; this routine displays 
on the screen one character passed to it in 
the accumulator (ax) register (the AL reg¬ 
ister together with the ah). OUTCH uses 
the monitor ROM’s terminal emulator to 
do this. Note that all registers must be 
saved before and restored after the ROM 
call. 

The routine OUTS uses OUTCH to print a 
zero-terminated string pointed to by the 
source-index (si) register. OUTB puts out 
one blank. 

OUTW is a bit tricky. It takes the two- 
byte word in AX and outputs it in hex. It 
uses the ROL instruction to process the 
argument a nibble (four bits) at a time; it 
goes from left to right, keeping a copy on 
the stack. It converts each nibble to its 
ASCII representation and uses OUTCH to 
display it. 

Finally, SNAP uses these routines to 
print all the registers. It gets the registers 
from various places: AX, BX, CX, DX, SI, DI, 
BP, DS, and ES are on TAME’s own stack; 
CS, IP, and the flags are on the errant 
program’s stack; and SS and SP were saved 
in tame’s variable area. 

And finally. . . 

To create TAME from source, you will 
need MASM, LINK, and EXE2BIN. The 
versions of these three included with 
Z-DOS will work. If you have MS-DOS 2, 
you can use the versions of LINK and 
EXE2BIN included there, and get MASM 
from the Programmer’s Utility Pack. 

Assemble TAME, then use LINK to 
produce TAME.EXE. (LINK will complain 
about a missing stack segment, but this 
is normal for a .COM program.) Next, 
use EXE2BIN to convert TAME.EXE to 
TAME.COM. To avoid confusion, delete 
TAME.EXE. 

Finally, remember to run TAME before 
trying anything that might cause a wild 
interrupt. The easiest way to do this is to 
put TAME as a command line in your 
AUTOEXEC.BAT file; then it will be loaded 
every time you boot your system. 

Additional Information 

MS-DOS Version* 2 Programmer’s 
Utility Pack, #CB-5063-16, $149; 
MS-DOS Version 3 Programmer’s 
Utility Pack, #CB-3163-30, $225. 

Heath Company 

Benton Harbor, MI 49022 

Orders: 800/253-0570; in Michigan and 

Alaska, 616/982-3411 A 


HEXTAB: 

DB 

"0123456789ABCDEF" 

SNAP 

PR0C 

NEAR 



;output regs from stack 


PUSH 

BX 


PUSH 

SI 


PUSH 

BP 


LEA 

SI,REGMESS ;print header 


CALL 

OUTS 


MOV 

BX,9 ;9 regs on stack 

SNAP1: 




MOV 

AX,[BP] ;get word from stack 


CALL 

OUTW ;print hex 


CALL 

OUTB ; then a blank 


DEC 

BP 


DEC 

BP 


DEC 

BX 


JG 

SNAP1 ;print them all 

* 

MOV 

AX,INTSS 


MOV 

ES, AX 


MOV 

BX,INTSP ;ex:bx points to int info 

' 

MOV 

AX,ES: [BX+4] ;print user's flags 


CALL 

OUTW 


CALL 

OUTB 


MOV 

AX,ES:[BX+2] ;print user's cs, 


CALL 

OUTW 


CALL 

OUTB 


MOV 

AX,ES:[BX+0] ; ip, 


CALL 

OUTW 


CALL 

OUTB 


MOV 

AX,INTSS ; ss, 


CALL 

OUTW 


CALL 

OUTB 


MOV 

AX,INTSP ; and sp 


ADD 

AX,06 ; correcting for int 


CALL 

OUTW 


LEA 

SI,REGCRLF ;finish with a crlf 


CALL 

OUTS 

' 

POP 

BP 


POP 

SI 


POP 

BX 


RET 


SNAP 

ENDP 


REGMESS 

DB 

'» AX BX CX DX SI DI BP" 


DB 

'* DS ES FL CS IP SS SP" 

REGCRLF 

DB 

0DH,0AH,0 

» 

> 


here is the setup code 

J 


it is last so that it may be overwritten 

» 


by the stack 

SETUP: 




X0R 

AX, AX 


MOV 

ES, AX 

j 

MOV 

AX,ES:OLDCCI ;save default control-c 


MOV 

INTCTLC,AX ; handler address 


MOV 

AX,ES:0LDCCI+2 ; (used for 1.x only) 


MOV 

INTCTLC+2,AX 

* 

MOV 

SI,ES:OLDWI 


MOV 

ES,ES:0LDWI+2 ;es:si == start of old wild 



; interrupt rtn in bios 


CLI 

;ints off 


MOV 

AL,0EAH ;"far jmp direct" 


MOV 

ESrBYTE PTR[SI],AL 


MOV 

AX,OFFSET DOINT ; to doint 


MOV 

ESrWORD PTR[SI+1],AX 


MOV 

AX, CS 


MOV 

ESrWORD PTR[SI+3],AX ; in this seg 


STI 

;ints back on 

} 

LEA 

SI,HELLO japnounce presence 


CALL 

OUTS 


MOV 

DX,OFFSET ENDALL ;get address beyond our stack 


INT 

27H ;terminate but stay resident 

HELLO 

DB 

"TAME vl.0 installed",0DH,0AH,0 

ENDALL 

EQU 

THIS BYTe + 100H ;space for stack 

CODE 

ENDS 



END 

START 
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Have you considered writing about 
your Heath/Zenith computer? 

Whether you're a hobbyist ; programmer ; writer, or 
hardware specialist ; foe carrying around an 

idea for an article. Think about it .... 

To get your knowledge to our readers, you mainly need: 

A Heath/Zenith computer • A willingness to write about it 

We’re looking for 
material—human-interest 
stories, in-depth technical 
features, how-to articles, 
hardware construction 
descriptions, product reviews, 
tutorials, program 
descriptions—dealing 
specifically with Heath/Zenith 
equipment and users. We 
cover all Heath/Zenith 
machines—from the ’8 to the 
most recently announced 
machines. If you’re using a 
150, for instance, we’d like to 
see an article on anything of 
particular interest to the user 
of a Zenith IBM-compatible 
computer. 

Articles for Sextant should 
be written in such a way as 
to be interesting to the 
advanced reader, but still 
accessible to the beginner. 

In the way of programs, 
we’re looking for utilities, 
games, and other applications 
that could be used by anyone 
who owns a Heath/Zenith computer. Programs themselves should be 
kept short—a BASIC program of 150 lines, for instance, is getting 
long. 

Long programs are of interest if the focus of the article is on the 
design and concepts behind the program. These should be 
“educational” articles—teaching us how a particular process works. 

Hardware construction articles are also of interest—if you’ve 
made an enhancement to your system that you’d like to write about, 
we’d like to read it. 

And certainly, if you’ve purchased a newly released product and 
have tested it on your machine, we’d like to share your perspective 
on it with our readers. 

We could go on—but rather than that, send us your ideas. We 
know a lot of you out there are doing some pretty interesting things 
that the rest of us would like to hear about. 

We pay from $50 to $100 per Sextant page of printed copy. 

Send your idea, abstract, outline, rough draft, or 
article (no disks, please!) to: 

Charles Floto, Editor 
Sextant 

716 E Street, S.E. 

Washington, DC 20003 
(No phone calls, please!) 


Submit your idea at any 
stage of development 

We’re willing to spend time 
with an author and an article— 
to help you develop an idea, or 
even to help you write your 
first article. You can submit 
your idea at any level of 
development: 

Query: Just a letter asking if 
we’d be interested in a given 
idea. 

Abstract: A few paragraphs 
giving the basic points of the 
article. 

General Outline: The same 
information as in an abstract, 
but with more details about 
what you’d say in the article. 
Rough: Almost a finished 
article, but with parts you’re 
still working on. (Gaps are all 
right, too.) 

Final: A complete article. 


. . . Software Developers . . . 

develop your software to work 
with most of the desktop printers 
on the market! 

DOT DAISY LASER COLOR JET 

CARDINAL POINT INCORPORATED has published 
(3) three volumes of the “PROGRAMMERS’ HAND¬ 
BOOK OF COMPUTER PRINTER COMMANDS . . 

Each book contains the ESCAPE and Control Code 
sequences for most of the personal printers made by 
leading manufacturers both old and new. Each book 
is 5V2" x 8V2", spiral bound, and contains an easy to 
use table-format. Codbs are listed in text-form with 
hex and decimal equivalents and detailed function 
descriptions. The information is not duplicated from 
one volume to the next. 

1. Vol I - '84_$37.95 4. Vol III - ’86_ $26.95 

2. Vol II - ’85_$26.95 5. 3 Vol Set_$77.95 

3. 2 Vol Set (I & II) _ $58.95 6. 2 Vol Set (II & III) $49.95 

(Indiana residents add 5% sales tax. Please add $3 s/h 
(UPS reg.) per order. Quantity Orders or Dealer Inquiries 
may call collect. TO ORDER CALL: (812)-876-7811. 

(M-F, 9-5 EST) For more detailed information, write: 

xr. ffiafiinal 

INCORPORATED 

P.0. Box 596-Dept-A, Ellettsville, IN 47429 
We accept MC, VISA, MO, P.O.s-same day shpg. 
Cks-allow 14 days. CODs-extra. UPSBIue-$5 shpg. 
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Need Help? 

H/Z Eight-Bit Computer 
Problems "Backing You Into a 
Dark Corner"? 

The 

SEBHC JOURNAL 

Stands Ready to Provide All 
The HELP You Need ... TODAYS. 
“How-2” tutorial articles in each 
issue, plus “oodles” more! 
♦FREE* membership in the 
Society of Eight-Bit Heath 
Computerists with SEBHC 
JOURNAL subscription. 

12 issues for only $15 
Subscribe NOW! 
SEBHC JOURNAL 
895 Starwick Drive 
Ann Arbor, MI 48105 
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BAR CODES $50 

Now you can print 3-of-9 bar 
codes with your Z100 or IBM- 
compatible computer. This 
program was designed for MPI, 
Toshiba, Epson and Epson 
compatibles. 

Requires MS-DOS and 
Z-BASIC or GW-BASIC. 
Uncopyprotected! 

Specify Z100 or IBM- 
compatible and printer type. 
Send $50.00 to: . 

AngelSoft 

119 Faye St. 
Tallapoosa, GA 30176 
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PRINTERS 


YtaiTu 


data 

systems 


COMPUTERS 

RAM Technology carries a full line of Zenith computers, peripherals, and software. 
Call us toll-free for competitive prices on systems and accessories. 

VIDEO 


Paradise Auto Switch EGA. $429.00 

Video 7 EGA Deluxe. $429.00 

Video 7 EGA High-Resolution Color Card . $369.00 

Video 7 MGA High Res. Monochrome Graphics. $189.00 

NEC Multisync High Res. Color Monitor. $599.00 

C. ITOH CM1000 Color Monitor. $399.00 

Mitsubishi EGA High Res. Color Monitor. $429.00 

Premier Technologies Z148 1 Vfe-Slot Board. $119 00 

ZVM-1230-A: Non-Glare, Green Monitor. $ 99.00 

ZVM-1240: Non-Glare, Amber Monitor, TTL. $159.00 

ZVM-1200-1: Tilt Swivel Base. $ 17.00 

ZVM-1330: High-Resolution Color, RGB . $459.00 


EPSON DX10 DaisyWheel. $189.00 

CANON LBP-8A1 Laser Printer. $2290.00 

CANON A40 NLQ Dot Matrix, 140 cps, QUIET. $ 279.00 

OKIDATA ML182 Dot Matrix, 120 cps . $ 269.00 

OKIDATAML192 Dot Matrix, 160 cps . $ 399.00 

TOSHIBA P341 3-in-1 par., wide carriage. $ 899.00 

C. ITOH Pro Writer Jr.. $ 259.00 


Z200 UPGRADE ACCESSORIES 


INTEL ABOVE BOARD AT, 128K, 

Expandable to 2 MB . $459.00 

INTEL ABOVE BOARD AT PIGGYBACK, 128K; 

Expandable to 2 MB; Expands AB AT to 4 MB. $229.00 

INTEL 80287 6 MHz. Co-Processor . $195.00 

INTEL 80287 8 MHz. Co-Processor . $318.00 

INTEL 80287 10 MHz. Co-Processor .$397.00 

SEAGATE ST4038 30MB, 40 ms. avg. $669.00 

SEAGATE ST4051 40MB, 40 ms. avg. $799.00 

NEWBURY NDR 1085 85 MB, 30 ms. avg. $1399.00 

NEWBURY NDR 2190 190 MB, 30 ms. avg.$3569.00 

MINISCRIBE 6053 53 MB, 28 ms. avg.$849.00 


DYNAMIC RAM MEMORY 


4164 64K 150 NS.DRAM. QTY: 1-50: $1.38 

41256 256K 150 NS.DRAM. QTY: 1-50: $2.90 

41256 256K 120 NS. DRAM . QTY: 1-50: $3.25 

41256 256K 100 NS. DRAM . QTY: 1-50: $3.95 


MODEMS 

US ROBOTICS SPORTSTER 1200 (EXT). $136.00 

US ROBOTICS PASSWORD 300/1200. $199.00 

US ROBOTICS MICROLINK 1200 W/Telpac . $239.00 

US ROBOTICS MICROLINK 2400 W/Telpac . $389.00 

US ROBOTICS COURIER 1200 . $239.00 

US ROBOTICS COURIER 2400 . $389.00 

US ROBOTICS VAR MODEM 1200 (INT.) . $136.00 

US ROBOTICS VAR MODEM 2400 (INT.) . $198.00 

US ROBOTICS COURIER 2400e. $439.00 

US ROBOTICS COURIER HST (9600 baud). $699.00 

PC COMPATIBLE UPGRADE ACCESSORIES 

INTEL ABOVE BOARD PC, 64K Expandable to 2 MB. $299.00 

EVEREX MAGICCARD. $159.00 

NEC V20 8 MHz Processor. $ 14.95 

INTEL 8087-3 5 MHz. Co-Processor. $109.00 

INTEL 8087-2 8 MHz. Co-Processor. $169.00 

SMARTWATCH Clock/Cal. Module. $ 44.00 

PRINTER CABLES, STANDARD PARALLEL, 6 Ft. $ 22.00 

SWITCHBOXES: 2 or 4 Position, 5 Yr. Warranty. $ 99.00 

AST RAMPAGE EMS/EEMS w/256k, Software. $337.00 

AST ADVANTAGE EMS/EEMS w/128k 
Serial, Parallel Ports, Software .. $398.00 

Z100 UPGRADE ACCESSORIES 

C.D.R. Z100 Speed Module. $ 39.95 

FBE RESEARCH ZMF-100A: Install Up To 768K 

On Z100 Motherboards #181 -4917 Or Lower. $ 59.95 

UCI Ramboard for Z-100, OK Expandable to 2MB . $ 299.00 

SEAGATE 20 MB Winchester Kit, COMPLETE 

W/Zenith Contr., Hardware & Software.$ 949.00 

W/CDR Contr., Hardware & Software.$ 949.00 

SYQUEST 10MB Removeable Media HD w/CDR Contr., 

Hardware, Software, and One Cartridge. $1248.00 



Nashua Diskettes: DS/DD, 48 TPI, Soft-Sectored 

or Hard-Sectored (Specify). 

Nashua Diskettes: DS/DD, 96 TPI, Soft-Sectored 

or Hard-Sectored (Specify). 

Nashua Diskettes: DS/HD, SS 
600 Oersted Media for AT and Compatible 
1.2 MB Drives. 


$950 

$21.50 

$27.95 


HARD DISK DRIVES 

With One-Year Replacement Warranty 


SEAGATE ST 225 20MB Hard Disk. $299.00 

SEAGATE 20 MB HD w/OMTI. $399.00 

OMTI/LAPINES 20 MB Hardcard . $449.00 

SEAGATE ST238 30 MB w/OMTI RLL Controller. $499.00 

SEAGATE ST251 50 MB Half HT HD w/OMTI Controller. $899.00 

SYQUEST 10 MB Removeable Media Hard Disk 

Drive With OMTI Controller, Mounting 

Hardware, Cables and One Cartridge. $699.00 

Additional Cartridges. $109.00 

SMS 25 MB Tape Backup w/ One Tape.$599.00 

SMS 60 MB Tape Backup w/ One Tape.$949.00 


FLOPPY DISK DRIVES 


FUJITSU M2551 A: 5V4, Halt Ht, 48tpi, DS/DD.$112.50 

MF501A: 5V4" HalfHeight, 48 TPI, DS/DD . $119.00 

MF504A: 5V4" Half Height, 96 TPI, 1.2 MB. $159.00 

External Floppy Drive, 5V4", 360K, for ZF-181 .$199.00 


TERMS 

Prices and specifications subject to change. Minimum 90-day warranty on 
all hardware. Personal checks held 10 working days; money orders 
accepted as cash. Please add 2% (minimum $2.00) for shipping; any surplus 
will be refunded. COD orders accepted; cash or cashier’s check only. 
VISA/MC accepted; please add 2%. Purchase Orders accepted from 
businesses and educational institutions. User group inquiries invited. We 
appreciate your business!. 



RAM Technology 

427-3 AMHERST STREET, SUITE 265 
NASHUA, NEW HAMPSHIRE 03063 

ORDER LINE: 1-800-662-0070 
INFORMATION: (603) 889-0633 

HOURS OF OPERATION: Monday-Friday, 9:00 A.M. - 5:00 p.m. EST 
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THE 
1987-88 
BUSS 
DIRECTORY 

Your One-Stop Reference Guide 
to the World of Zenith and Heath Computers 

The 1987-88 edition of The Buss Directory is improved and expanded to serve you 
better! Over 450 independent suppliers of hardware, software, peripherals, and support 
services for your system are included in this year’s 120-page directory. Here’s what 
you’ll get: 

an extensive source of support for your Zenith or Heath computer, from the Z386 
to the H8 and everything in between 

alphabetical listings of suppliers, including address, telephone number, contact 
name, product descriptions and prices 

references in each supplier listing to back issues of Buss newsletter in which 
individual products are described, reviewed, or discussed—so that you can learn 
more about a product before you buy it 

an extensive index to help you find the products you need 

a consolidated index to the last five years of articles in REMark, Sextant, and Buss 

The 1987-88 Buss Directory is an invaluable source of 
support for everyone who uses a Zenith or Heath computer! 
To get your copy, just fill out the coupon below and return 
it with your payment. Do it today! 



Send me 

copies of The 1987-88 Buss Directory @ $12.50 each. 

□ My check is enclosed (checks must be in U.S. dollars payable on 


a U.S. bank) 

□ Visa □ MasterCard 

Return this coupon along with your 

□ Charge my: 

check or credit card number to: 

Card # 

Expires 

The 1987-88 Buss Directory 

Name 


Dept. S29 

Address 


716 E Street, S.E. 
Washington, DC 20003 


1 


L 
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SigmaSoft's Hard Disk 
for Your '8 or '89 

Both CP/M and HDOS are supported. Prices start around $800, including the 
controller. 


Kenneth A. Patrick 


Back in Sextant #18, September- 
October 1985, I had an article on Sigma- 
Soft and Systems’ Interactive Graphics 
Controller (IGC) (“A Look at SigmaSoft’s 
Interactive Graphics Controller”). If you 
read it, you know how I feel about my 
H89. I like it, it’s useful, and I want to 
make it even more useful. 

I suspect there are several “K” of ’89 
and ’90 owners (and H8 owners) who 
would agree with me. SigmaSoft’s new 
Hard Disk Subsystem only reinforces my 
allegiance, and will do the same for all 
those smart enough to buy one for them¬ 
selves. 

SigmaSoft offers the subsystem in sev¬ 
eral versions, ranging from an internal 
10-megabyte hard disk at $795 to an ex¬ 
ternal 40-MB system at $1,350. (See Ta¬ 
ble 1 for a full list.) The external systems 
work with the H8, as well as with the ’89. 

I opted for the external 20-MB system. 
Past experience showed me I’d fill up 
whatever I bought, and 20 MB was the 
most cost effective unit I could afford. 
Here’s what you get for $995: 

1. Seagate ST-225 20-MB half-height 
hard-disk drive. 

2. Western Digital hard-disk/floppy-disk 
controller card, the WD1002. 

3. Elegant (color-matched to the ’89) 
steel drive cabinet—which has room and 
power for a second drive! 

4. Six-foot ribbon cable. 

5. Parallel-interface card (16 ports) that 
fits in one of your H89’s left -side 
(memory-expansion) slots. 

6. SigmaROM replacement for your 
Monitor-90 read-only memory (ROM) 
chip. 

7. SigmaSoft’s support-software package 
for both the CP/M operating system 
and the Heath Disk Operating System 
(HDOS). This includes device drivers to 


Kenneth A. Patrick is not new to 
Heath/Zenith reviewing. He’s surveyed 
several products within the pages of 
Sextant, and is constantly evaluating 
others at Tex-Matics Micro Systems, his 
retail store in Plano, Texas. 


handle the hard disk and both hard- 
sectored and soft-sectored floppy-disk 
drives. It also includes various utility 
programs, a custom modification of 
CP/M’s basic input/output system 
(BIOS), and parallel-printer device driv¬ 
ers for both operating systems. 

(As it happens, I didn’t pay the full 
price for my hard-disk system. I already 
had SigmaSoft’s parallel-interface card in 
my machine to run my IGC board. Since 
the parallel card can do double duty, I got 
a $95 credit on the price of the hard disk. 
If you already have an IGC with the 8- 
port parallel board, you can exchange it 
for the required 16-port card for $45. If 
you buy the hard disk now and the IGC 
later, the credit will apply to that pur¬ 
chase.) 

Let’s talk about the hard drive first. 
Whether you get the 10-MB or the 20- 
MB Seagate, it is a hardy half-height unit 
that is fairly quiet (except on start-up). It 
comes with a one-year warranty against 
defects. SigmaSoft also offers a smaller 
LaPine 3 V 2 " system for internal mounting 
in your ’89, and a half-height Seagate 
ST-251 unit for the top-of-the-line 40-MB 
system. 

In testing the SigmaSoft board and 
software, I also used a Miniscribe drive 
from a Z100, a Tandon 30-MB drive, and 


several others. We ll get to software later; 
suffice it to say that if you choose to use 
another brand of disk system (one that 
conforms to the Seagate ST-506 standard 
interface), SigmaSoft won’t leave you in 
the cold. 

The performance of the system will 
depend a great deal on the access times of 
the drive installed. The smaller Seagates 
have an average access time of 65 milli¬ 
seconds, faster than most standard drives 
for the IBM Personal Computer. The 
Tandon blazed through my tests with an 
average of about 38 ms, and the big-ticket 
Seagate runs at 40 ms. (Drive perfor¬ 
mance is one of the few places where you 
can still get what you pay for.) 

The color-matched drive cabinet has a 
handsome beveled front panel. SigmaSoft 
had the supplier match the ’89’s color 
scheme and paint texture exactly. There 
is an excellent 50-watt switching power 
supply. The drive and the Western Digi¬ 
tal disk controller are both fitted into the 
cabinet and, as noted, there’s room (and 
power) enough for a second drive. A 
single 34-pin flat ribbon cable connects 
the subsystem to the ’89. 

The Western Digital WD1002 control¬ 
ler card has a bonus: it can support up to 
four floppy-disk drives, plus three hard¬ 
disk drives. (CP/M can recognize up to 


Drive 

Capacity 

Mounting 

Price 

LaPine Titan 10 

10 MB 

Internal 

$ 795 

Seagate ST-213 

10 MB 

External 

$ 895 

LaPine Titan 20 

20 MB 

Internal 

$ 895 

Seagate ST-225 

20 MB 

External 

$ 995 

Seagate ST-251 

40 MB 

External 

$ 1,350 


Table I. SigmaSoft offers a variety of hard-disk packages for the H/Z89. The 
external drives may be used with the H8 as well as with the ’89. The Seagate 
ST-251 is the fastest, being a 40-millisecond drive; all the others are 65-ms 
drives. Both internal and external drives come with their own power supply. 
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three 5 1 // drives at a time; HDOS will 
support four.) 

SigmaSoft’s literature expounds on the 
value of Error Correction Coding (ECC), 
a feature of the WD1002 controller that 
makes it faster and more reliable than 
others on the market. But SigmaSoft has 
gone beyond the controller’s built-in 
advantages. SigmaSoft’s changes to the 
controller let it emulate all functions of 
Heath/Zenith’s $299 Z37 5V4" soft-sector 
controller. (SigmaSoft has considered 8" 
drive support, but so far there hasn’t 
been enough demand.) 

I already had the Z37 and two high- 
density (96 tracks per inch, up to 
728 kilobytes) floppy drives. With the 
WD1002 alone, however, I have ample 
support for high-density drives to back up 
the hard system. (And right now, the 
going resale price on a used Z37 control¬ 
ler is about $250; that $250 might come in 
handy towards a second 20-MB drive.) 

I described the parallel-interface card 
in my earlier article. To refresh your 
memory, though, here are its features: 

1. There are 16 parallel ports, with 
addresses selectable by jumper. 

2. Of those ports, two are Centronics 
standard and, with the supplied software, 
can drive parallel printers. Printer cables 
are an extra cost option. 

3. Two multi-port connectors provide 
support for both the hard-disk subsystem 
and the IGC. 

4. You get simple plug-in installation in 
one slot on the left side of the ’89; all 
right-hand input/output (I/O) slots re¬ 
main intact; and there is still room for the 
left-slot-mounted 16K memory board. 

I was a beta test site 

As you know from my previous article, 

I am a fan of SigmaSoft, as well as a fan of 
the ’89. I’ve always been impressed by 
Clay Montgomery, who owns SigmaSoft 
and does the hardware design, and by 
Darron Shaffer, who writes most of the 
software. Also, we’re neighbors, sort of. 
SigmaSoft is located in Dallas, and I have 
a Zenith Data Systems dealership just 


outside the city. 

So, it wasn’t surprising when Clay 
asked me to be a beta test site for the new 
system. (In fact, I’d been harassing him 
about a hard-disk system for some time.) 

I didn’t even read the instructions to 
install my system. Installing the hard¬ 
ware for the external drive is straightfor¬ 
ward: unplug one chip from the processor 
board, plug a cable into that socket, and 
connect the cable to the SigmaSoft inter¬ 
face board; a cable runs from the interface 
board to the ’89’s backplate. It’s basically 
the same idea for an internal drive. 

As a beta site, I opted to assemble my 
cabinet and drive several times, using 
different drives for testing purposes. And 
being familiar with the parallel card, I 

You’ll appreciate the 
numerous SigmaBIOS 
versions pre-compiled 
and ready for 
installation. 

already knew which chip on the ’89 to 
pull in order to install the cable. 

SigmaSoft’s attention to detail pre¬ 
vented me from hooking things up back¬ 
wards by providing polarized connectors 
for the cables. You are, however, well 
advised to read the simple (and well- 
illustrated) instructions carefully while 
installing. 

The last hardware change is to install 
the SigmaROM. This monitor-ROM re¬ 
placement is really transparent to most 
users, except for the version sign-on at 
power-up and the new S: prompt. The 
changes affect only the boot operations. 

SigmaSoft removed the ROM’s support 
for the Z67 hard disk, and replaced it with 
support to boot from the new hard-disk 
subsystem. (If you choose to set the ad¬ 
dress of the parallel card at other than 
hexadecimal 00, or if you wish to boot 


from a floppy drive on the WD1002, you 
must use the SigmaROM’s s(ubstitute) 
command in order to change the boot 
port “on the fly.”) 

The software makes it tick 

SigmaSoft knows what it takes to make 
hardware sell: software. You can sell the 
highest technology in the world, but if 
there is no software to drive it, it’s just a 
paperweight on most users’ desks. 

The hard-disk subsystem comes with a 
full complement of HDOS and CP/M 
software (at no extra charge!). It made all 
the power I purchased readily available. 
(When I eventually had to read the man¬ 
ual, I found it covered each program and 
option in clear detail.) 

In the following descriptions, I’ll be 
referring to utility programs included in 
the software package. I am primarily a 
CP/M user, and the programs described 
are the CP/M versions. HDOS versions 
are also included, so aficionados can have 
it either way. (In many cases, HDOS 
users will find the CP/M terminology and 
command formats quite familiar. This is 
no accident: except for the SigmaBIOS, 
SigmaSoft developed all the software 
under HDOS and then transported it to 
CP/M.) 

The first step after hardware installa¬ 
tion is to run the hard-disk formatting 
program, HDFORMAT. Owners of ZlOOs 
and newer machines will recognize this as 
similar to the PREP utility. 

The drive is formatted according to 
several selectable specifications (number 
of heads, cylinders, sectors per track) and 
performance options (step rate, skew fac¬ 
tor, etc.). SigmaSoft points out that hav¬ 
ing selectable specifications allows you to 
use any drive that follows the ST-506 
standard. 

I expected that the system would be 
busy for several hours in this phase, as 
is normal for most 20-MB systems. The 
HDFORMAT program made relatively fast 
work of it, finishing in less than 30 
minutes. (HDFORMAT doesn’t do quite as 
much testing as PREP, but I’ve always felt 
that Heath/Zenith was overly cautious. 
SigmaSoft points out that extra tests are 
generally not necessary because of the 
error-handling capability of the Western 
Digital controller.) When HDFORMAT was 
done, it had mapped out bad sectors 
and given me a clean disk ready for 
partitioning. 

HDPART is used to divide the drive into 
smaller, more manageable logical drives 
called partitions. You can define up to 16 
partitions, each of which can be in either 
CP/M or HDOS format. Each partition 
definition includes number of cylinders, 
partition name, and target operating sys¬ 
tem (HDOS or CP/M). 

During HDPART, a simple partition ta¬ 
ble displayed the progress of the changes 
I made. The table included relative 
positions of each partition, size in 


File Name 

Supported Disk Controllers 

SBIOSl. SYS 

WD1002 only (hard and floppy) 

SBIOS2.SYS 

WD1002 and Heath H17 

SBIOS3.SYS 

WD1002 and Heath H37 

SBIOS4.SYS 

WD1002 and Heath H47 

SBIOS5.SYS 

WD1002, Heath H17, and Heath H37 

SBIOS6.SYS 

WD1002, Heath H37, and Heath H47 

SBIOS7.SYS 

WD1002, Heath H47, and Heath H17 


Table 2. SigmaSoft supplies a number of SigmaBIOS files; these are 
pre-compiled CP/M BIOS configurations that support various combinations of 
disk drives used by the H/Z89. 
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kilobytes, and target operating system, 
plus space still not allocated. 

The changes were not recorded on the 
drive until I said so, and I had several 
chances to change my mind before the big 
event. Before saving the revised table, I 
chose a partition that would always 
be booted by default if no name were 
specified. 

Once HDPART writes the changes, you’ll 
find it has initialized the changed parti¬ 
tions for the operating system specified. 
(Unlike formatting a floppy, initializing a 
hard-disk partition does not write some 
filler character to every byte on the disk. 
Rather, it is like an erasure of all the file 
entries in the directory.) 

A note to HDOS users is in order. For 
its directory information, CP/M simply 
goes to a particular location on disk and 
starts reading or writing. CP/M parti¬ 
tions are ready for use immediately after 
HDPART is completed. However, HDOS 
partitions must be initialized, as always, 
using INIT.ABS. This will establish empty 
directory files (DIRECT. SYS, GRT.SYS, and 
RGT.SYS), and make the drive ready for 
use by HDOS. From that point on, the 
hard disk is accessed using the appropri¬ 
ate device driver as always. (CP/M folks 
may not know what I’m talking about, 
but if you don’t use HDOS, don’t worry 
about it!) 

The next step was to get an operating 
system on each partition that was to be 
bootable. I needed to access the drive to 
begin loading software onto it. I did this 
using SigmaSoft’s loadable device drivers 
(LDDs). Developed initially for the IGC 
and printer drivers, LDDs do under 
CP/M what HDOS device drivers do: 
they make extensions to the operating 
system in order to support new physical 
devices. (There’s a small cost in memory.) 

Using SigmaSoft’s SET.COM utility: 

SET HDC: HELP 

I checked the options of HDC. DVD, the 
hard-disk LDD. Once I verified that it 
was set for the right port address, I used 
SigmaSoft’s ASSIGN.COM utility: 

ASSIGN D:=CPM1 

to load the LDD and map access to a 
CP/M partition I had named earlier. 
CP/M’s standard STAT.COM utility 
reported that I had just a little under 
4 MB of space on drive D:. 

(Note that using the hard-disk LDD is 
required only until the hard disk is made 
bootable. Its purpose is to allow you 
to transport SigmaBIOS modules to the 
hard disk; it’s not required once you have 
a CP/M bootable system that uses Sigma¬ 
BIOS.) 

To configure CP/M for your memory 
size and drive controller, SigmaSoft in¬ 
cludes a smart little program called 
MOVCPM.COM. It expects to find your se¬ 
rialized version of MOVCPMxx.COM on the 
installation disk; it just joins itself to that 
program to automatically generate a boot¬ 
able hard-disk system in memory, ready 


for SYS GEN to write it to disk. 

SigmaSoft even gets you around the 
tedious MAKEBIOS process needed to con¬ 
figure the BIOS to a particular disk-drive 
setup. If you’ve been irritated by that in 
the past, you’ll appreciate the numerous 
SigmaBIOS versions already pre-com- 
piled and ready for installation. (See 
Table 2.) I just placed a copy of my 
MOVCPM37.COM on the installation disk, 
ran SigmaSoft’s MOVCPM, ran SYSGEN, 
and Voilal —I had a bootable hard disk. 

HDOS folks: after running INIT.ABS on 
each HDOS partition, use SYSGEN HDO: to 
get the first HDOS partition bootable. 
Then just re-boot the system from the 
hard drive, and propagate HDOS to 
other partitions as required. It really is as 
simple as having an ordinary Z37 or Z17 
drive. 

The SigmaROM allows you those stan¬ 
dard features that Heath/Zenith’s moni¬ 


tor ROMs are noted for—such as being 
able to boot from a secondary device. 1 
chose to leave my floppy drives (on the 
Z37 controller) as the primary boot 
device for other members of my house¬ 
hold to use. (Some people just cannot 
adjust to change!) I chose my hard disk, 
therefore, as the secondary boot device. 
At the S: prompt, I just type 
B(OOT) SD<RET> 

and the hard disk boots in seconds. 

I SYSGENed the other CP/M partitions 
with different versions of SigmaBIOS so 
that I would have full support available for 
a variety of drive combinations. On the 
primary CP/M partition, I use a Sigma¬ 
BIOS with only hard-disk and WD1002 
floppy support. This gives me good per¬ 
formance and maximum transient-pro¬ 
gram area (TPA). 

The SigmaROM allows me to boot an¬ 
other partition (with Z17 support for 







The Z-171 with LiteDrive™... 
heavy duty performance in a lightweight laptop 


T he Zenith Data Systems 
Z-171 with LiteDrive™ ... 
heavy duty performance that 
goes anywhere 

Zenith Data Systems and Premier 
Technologies give the serious PC 
user convenience and practicality in a 
completely portable full feature 
system for all your computing needs 
... the Z-171 with LiteDrive™. 

Now you can have the heavy duty 
performance of a 10 megabyte hard 
disk and the practicality of a 
lightweight laptop! 

You no longer have to sacrifice 
features for portability because the Z- 
171 with LiteDrive™ is a truly 
compact portable system with full 
size performance. 

This entire full-feature system 
including the internal hard disk 
weighs only 14.33 pounds. And, 
LiteDrive™, while adding less than 
one half ounce to the unit, offers 27 
times the memory at up to 20 times 
the access speed of the standard 
floppy disk system. 

Full Size Performance 

Of course, full size performance 
means you can dash through virtually 
any software program with the Z- 
17l’s full MS-DOS compatability. 
And at the touch of an icon key you 
can have the added utility of features 
like a calculator, a world clock and 
calendar, an appointment schedule 


TgMiTH I data 

I systems 


Z-171 + LiteDrive™ Specifications 


80C88 CMOS processor 
MS-DOS 2.11 

256K RAM standard (Expands to 640K) 

Single 5.25" DSDD drive 

10 MB internal hard disk 

Flat 10" backlit LCD 

25 lines of 80 characters 

640 x 200 resolution 

Standard QWERTY keyboard 

Serial & parallel port standard 

Optional: RGB video, battery pack, 

carrying case, memory upgrade, and 

internal modem 

14.33 lbs — 9.5 x 13 x 6.6 inches 


book, and a phone book with 
asynchronous communications 
capability. 

Complete Graphic Capability 

Full graphic capability and 
excellent visibility are also provided 
by the full size backlit LCD screen. 

Easy input with fewer errors 
springs from a full size sculptured 
keyboard. And speedy data entry is 
no problem with features like a full 
ASCII 128 character set, 4 cursor 
controls, 10 programmable function 
keys, and numeric keypad. 


Truly Portable 

Best of ail, LiteDrive™ gives you 
internal hard disk power to go. For 
computing anywhere, the system 
runs on both AC and rechargable 
standard battery current, making the 
Z-171 truly portable. Even in the 
most severe applications safe, 
reliable drive integrity is assured by 
an automatic park function. 

The LiteDrive™ is both rugged and 
durable thanks to a 70g shock 
rating. And for those who admire 
sheer simplicity, the entire upgrade 
package is field installable in about 
30 minutes. 

With the increased speed and 
storage capacity of LiteDrive™, your 
laptop becomes a powerful portable 
phone system when equipped with 
the optional internal modem. Now 
you can communicate with the 
office, other systems, and an endless 
number of information networks and 
process data more conveniently and 
even faster! 

The Zenith Data Systems Z-171 
and Premier Technologies' 
LiteDrive™ ... a breakthrough in 
price, practicality, and most of all ... 
performance. 

MS-DOS is a trademark of Microsoft Corporation 


Premier Technologies, Inc. 

OMcGaw Avenue • Irvine • CA 92714 • 714-261-1184 • Telex 678185 
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Enhancements 

Still 

Available. 


MAG Net local area network connects 
Z89s, ZIOOs, and PCs! 

MAGNOLIA 0 

MICROSYSTEMS 

2818 Thorndyke Avenue West 
Seattle, WA 98199 
(206) 285-7266 
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CURRY 

An Equational Programming Language 
By Richard Mansfield 

Curry is an easy-to-use language 
for artificial intelligence. 
More straightforward than PROLOG. 
Online help command. 

Built in editor, or substitute 
your own. 

Several sample files. 
Telephone support available. 
Needs only MS-DOS or PC-DOS 
2.00 or higher. 

Learn high-tech computing the 
easy way. 

$29.00 for complete package. 

HUFF Software 

410 S. Fraser Street 
State College, PA 16801 
VISA/MC WELCOME (814)238-0885 


Circle #176 on Reader Service Card 


H/Z-25 

Super Chip Set 

•4 Chip Set 
•256 Characters 

• Double Strike 
•Super/Sub’s 

• Underline 

• Italics 

• Hex dump 

• Dot Graphics $94.95 

+ S&H 

FINA SOFTWARE 

16144 Sunset Bl. #3 
Pacific Palisades 
California 90272 

213/454-6393 
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reading distribution disks, for instance) 
by specifying the partition name when I 
boot: 

B(OOT) SD:CPM2<RET> 

Since support for new devices was in 
order, SigmaSoft wrote a new program, 
CONFIG.COM, to customize the new 
SigmaBIOS. You can specify step rates for 
the new 514" soft-sector drive support, 
and you also have all the standard features 
available from Zenith’s CONFlGUR.COM. 

Using ASSIGN.COM to specify drive 
letters as partition names gives me access 
to up to four hard-disk partitions at any 
one time. (In addition, the software sup¬ 
port package includes an optional Sigma¬ 
BIOS that provides up to six partitions.) I 
used CONFIG to give me a cold-boot auto 


command line of 
ASSIGN B:=CPM2,C:=TEST,D: = DEV 
so that all my standard partitions would 
be available at boot-up. 

Other software is included with the 
hard-disk system: 

BRS.COM— actually, you get patches to 
your Zenith BRS.COM program, an elegant 
backup-and-restore utility well-docu¬ 
mented in the Heath/Zenith CP/M 
manual. The patches allow you to use 
BRS.COM to back up files from any disk 
device to any other disk device. 

DD.COM— a public domain sorted disk- 
directory program; it’s worth its weight in 
gold once you’ve loaded up your hard disk 
with hundreds of files. 

FDFORMAT— a CP/M floppy-disk in- 


Partition 

User Area 

Usage 

cpm (4M) 

0 

COMMAND. LBR, LRUN.COM, SD.COM, SWEEP 


1 

Communications programs 


2 

PL/1 compiler and editors 


3 

dBASE II distribution files 


4 

Sensible Solution distribution files 


5 

FORTRAN distribution files 


6 

COBOL distribution files 


7 

Toolworks C and Viking C subroutines 


8 

MBASIC, CBASIC, CB80, bascom, BI-80 


9 

WordStar, Benchmark 

DATAl (4M) 

0 

Bootable, with Z17 BIOS support, backup 



programs, other special utilities 


1 

Downloaded files, staging for uploads 


2 

PL/1 source modules, load modules 


3 

dBASE .CMD files 


4 

Sensible Solution .RUN, .SRR, source 


5 

FORTRAN source files 


6 

COBOL source and COPY files, .COMs 


7 

C source and .COMs 


8 

BASIC source programs 


9 

Documents 

DATA2 (4M) 

0 

ZCPR2 source, SYST90, other system utilities 


1 

Breakdown staging for . LBR files 


2 

PL/1 test files 


3 

dBASE data base files (. DBF, . NDX) 


4 

Sensible Solution data base files (.MS, .KS) 


5 

FORTRAN test files 


6 

COBOL test files 


7 

C test files 


8 

BASIC test files 


9 

Novel (in work) 

DEV (4M) 

0 

Used for overflow, snapshot backups 

HDOS (2M) 


Bootable drive for HDOS 

HDOS2 (2M) 


Data drive for HDOS 


Table 3. With the large amount of storage space available with a hard disk, you 
will want to consider how to organize your files. Here’s the author’s scheme for 
organizing files on his hard disk. CP/M’s USER areas can serve much the same 
purpose as subdirectories under MS-DOS. 
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itialization utility like Zeniths FOR¬ 
MAT. COM; but it’s specifically designed to 
format disks on drives plugged into the 
WD1002 controller. 

HDUMP— a special disk sector-dump/edit 
utility designed to access the hard disk, 
including sectors normally blocked from 
operating-system access. Using HDUMP, it 
is possible to change any byte on any 
sector of the drive, even if the drive is 
logically corrupt. It’s even possible to 
rebuild a lost superblock (which defines 
the partitions on the drive). 

HD PARK— a program to place the heads of 
the hard-disk drive in a “safe” position 
for transportation of the drive without 
damage. 

LOADD— a program to read and install 
SigmaSoft LDD modules. 

MAKE— a CP/M utility that allows the 
directory entry of a file to be changed, so 
that you can effectively move the file to 
another USER area without actually copy¬ 
ing the file itself. 

UPC— LDD support for a Centronics- 
standard parallel printer. 

A new way of thinking 

Having all this disk space causes my 
thought processes to boggle at times. 
Sure, I’ve had a Z100 with 30 MB run¬ 
ning at the store for years now, and would 
be lost without it. But at home, I’ve 
worked with floppy disks for over four 
years. I always knew which disk had 
which utilities, which disk had PL/1 on it, 
and so forth. Once I had the hard disk 
running, it was inevitable that I would try 
to load all my software onto it. 

I ran into several problems. First, not 
all my software would fit on the hard disk. 
You can say all you want about the capaci¬ 
ty, but more than 125 728K floppy disks 
just won’t fit on a 20-MB drive. Second, 
even after gleaning and deciding, I found 
that the number of files made my directo¬ 
ry a nightmare. (With a 1,024-file maxi¬ 


mum, DIR was a mess!) 

Having used high-capacity disks a lot, I 
had already availed myself of tools that 
wouldn’t really be necessary with small 
disks. Few single-user systems, for in¬ 
stance, make use of CP/M’s ability to set 
up USER areas. There’s little point to 
setting up an ordinary 514" disk with 
separate directory areas that can’t readily 
access each other. 

But I had found USER areas valuable for 
organizing my 728K storage disks. (If you 
stop and think about it, after all, hard¬ 
disk subdirectories under the Microsoft 
Disk Operating System can be thought of 
as nestable USER areas with names instead 
of numbers.) I already knew the ad van- 

Compile times are 
improved by a factor 
of five or more over 
floppy performance. 

tages of improved utilities such as 
the DD.COM and SD.COM directory pro¬ 
grams, and the SWEEP file-management 
program. 

To get real value from all my new 
space on disk, it appeared that I had to 
make more use of USER areas. Using 
MAKE.COM, I moved things around to 
different USER areas according to func¬ 
tion. (See Table 3.) Even with that organi¬ 
zation, I found that file-access time was 
degraded because of the large number of 
directory blocks used on the primary 
CP/M partition. 

In addition, I found I had several cop¬ 
ies of many programs, one copy for each 
USER area on which the program was 
needed. To improve my system, it was 
obvious I needed one of the public 
domain enhancements to CP/M’s console 


command processor (CCP). 

I finally chose ZCPR2, primarily be¬ 
cause it took no additional space from my 
TPA. Also, it required no BIOS changes. 
(So I’m lazy; sue me!) 

ZCPR2 gave me the features I needed to 
support my new-found storage: 

1. When you change USER areas, the 
prompt identifies which USER area is cur¬ 
rent. For example, if you’re logged onto 
drive B:, USER 7, the prompt looks like: 
B7> 

2. ZCPR2 lets you establish a search PATH 
for program files. If you call a program 
that does not reside on the current USER 
area, it will search for the program along 
that PATH through other USER areas. 
Keeping frequently used programs in the 
designated location means that only a 
single copy of each program is required 
throughout the hard-disk system. 

3. Switching between USER areas is 
simplified. You can merely type A14: to 
switch to drive A:, USER 14. 

4. If a program is not found anywhere on 
the specified PATH, a designated .COM file 
can be run. ZCPR2 will provide to the 
.COM file the name of the originally called 
program. I designated LRUN.COM, which 
will search for the file in a compressed 
library, then load and execute it. 

Being able to automatically use LRUN 
lets me put all my utilities in a single 
COMMAND. LBR file on USER 0. It uses a 
single directory block, and compresses 
those little utilities into an efficient space 
(40% less than normal). Moreover, my 
directory is not cluttered with programs I 
know are in the COMMAND. LBR. 

Performance of the drive system is 
flawless. The throughput of my work has 
improved many times over. Although I 
used my RAM disk frequently before, I 
now use it little, since the hard disk rivals 
the RAM disk’s performance. Compile 
times are improved by a factor of five or 
more over floppy performance. Word- 



YOUR GRAPHICS 
BE OUTSTANDING 



TTigh Resoiutio]\[ 

□ Advantages □ 


• Professional Appearance 

• Special Effects 

• Less Distortion 


ShowOff $79 ShowOff with Logitech Mouse $174 demo disk $3 
ShowOff with Epson Laser Printer $CALL 

ShowOff versions are available for Logitech, Microsoft, and PC Mouse; 
HIPAD and Summagraphics digitizers. 


Improve your presentations 
and reports with ShowOff, 
the hi-res graphics editor 
for the Z100. ShowOff 
helps you draw, paint and 
include text to create out¬ 
standing graphics. 

640 x 480 resolution 
92 fill colors • 92 patterns 
25 text styles 
Easy to use, ShowOff will 
also display and enhance 
MacPaint pictures, Lotus 
graphs, CAD drawings, 
and other graphics. 


it it Hr 


HOGWARE COMPANY 
470 BELLEVIEW 
ST LOUIS, MO 63119 


Order direct • VISA • MASTFRCARD • check • CAM TODAY HOC 

; w 

V R E 

(314) 962-7833 

min requirements: Z100 • COLOR RAM • 384K RAM • MS-DOS 2.0 
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Star, Sensible Solution, dBASE, and other 
disk-intensive software run virtually at 
RAM speeds. And I don’t believe I’ve 
ever run out of disk space needed for sort 
programs or print files! 

Best of all, I know I have a peripheral 
that represents current technology, with 
reasonably priced replacement parts. 

By the way, you can now get Sigma¬ 
Soft’s package with ZCPR3 installed. This 
will give you a number of enhancements 
over ZCPR2, and it will save you the hassle 
of installing it yourself. 

Support 

SigmaSoft shows strong confidence in 
their hardware and software. The warran¬ 
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\ u 

WRITE-HAND-MAN 


and end that clutter! 
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ty is straightforward, they listen to their 
customers, and the documentation gives 
ample information about what’s going on 
beneath the surface. 

The manual includes a copy of Western 
Digital’s OEM manual for the controller 
board. A complete parts list (including 
recommended suppliers) is also includ¬ 
ed, as are descriptions of SigmaSoft’s con¬ 
trol blocks (superblocks). 

At 10 characters per inch, both the 
repair-service information and the war¬ 
ranty fit on a single page, and both are 
simple. The minimum standard repair 
fee is a ridiculous $15. You can’t beat that 
with a stick! 

As I mentioned, you can even get a 
hard disk ready for internal installation in 
your ’89! SigmaSoft uses the rugged 
LaPine 3 V 2 ” drives, and includes a boost¬ 
er power supply to ease the load on the 
one in your ’89. 

Qualified programmers may wish to 
modify some of the SigmaSoft programs. 
The source code for the SigmaBIOS is 
available for $95. (Consultation time is 
invariably required when any changes to a 
CP/M BIOS are made.) Source code for 
the utilities is also available. (Modifying 
the CP/M utilities will require the HDOS 
assembler.) 

New things in the works include some 
unannounced goodies. And SigmaSoft 
has always had a very reasonable software 
upgrade policy. 
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It’s no fun reviewing if you can’t 
complain! 

Beefs? I found lots of software bugs. 
However, you can discount this beef be¬ 
cause I was a beta site, and my function as 
such was to find those bugs. And, al¬ 
though there are still a couple of points 
that I think could be improved, the bugs 
have been long since fixed. 

Regarding points for future improve¬ 
ment, I’d like to see HDPART.COM allow 
specification of the number of directory 
blocks for each partition for either operat¬ 
ing system. And those of us who need to 
squeeze out maximum working-memory 
area would appreciate a SigmaBIOS with 
hard-disk support only , without WD1002 
floppy support. 

Also, the drive letter assignments us¬ 
ing SigmaBIOS are hard-coded and ar¬ 
bitrary; they assume you’ll use the 
WD1002 floppy interface, which may not 
be the case. (I despise referring to my 
first Z37 floppy drive as H:.) 

It fits 

When I reviewed SigmaSoft’s IGC, I 
raved about it as one of the best produc¬ 
tivity tools you could buy for your 
’89. The Hard Disk Subsystem surpasses 
even IGC. You’ll have all your standard 
software at your fingertips, lots of space 
for growth and development, high-speed 
disk access, Z37 soft-sector floppy sup¬ 
port, two parallel printer ports, six extra 
parallel ports (usable for IGC or 
whatever), great software, and profes¬ 
sional support. 

It’s clearly the best money you can 
spend for computing performance if you 
already have an H8 or an ’89. The price 
is in line with expansion systems for 
the IBM compatibles. Parts and repairs 
should be no problem, since all com¬ 
ponents are off-the-shelf. And doing a 
PL/1 compile at 4 MHz, a Z151 with a 
hard disk is now outperformed by my 
H89! 

I wish I could use exclamations like 
“Wow!” or “Shazam!” to describe my 
feelings about the system. I had it for 
several months as a beta test site, includ¬ 
ing several releases of software, a control¬ 
ler update, a buggy interface card, and 
several kinds of hard-disk drives. Now 
that the software has settled down to 
stability in its release form, I’ve had a 
chance to use it with confidence for a 
while. 

It’s become like a comfortable shoe. 
Fact is, the only excitement would be if I 
had to give it up. I can’t imagine going 
around barefoot again. 


Additional Information 

SigmaSoft and Systems 
17000 Dallas Parkway, #207 
Dallas, TX 75248 

214/380-6187 A 
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RECORDS MANAGEMENT 


NOW FOR THE Z-100 
AND ALL PERSONAL COMPUTERS 

New JUPITER manages personal informa¬ 
tion on the Z-100 family and all PC- 
compatible computers better than any 
database management program. 

THE IDEAL RECORD KEEPER 

95 big fields ★ Five-line, worldwide 
addresses ★ International postal codes ★ 
Worldwide phone numbers ★ Six category 
fields ★ Fifteen lines of notes ★ Twelve lines 
of transactions 

All tightly compressed. Blank fields don't take 
up space. 

POWERFUL 

• READY! JUPITER lets you get right to 
work. No database education needed. 

• HUGE! Limited only by your disk 
capacity. 

• FAST! Finds a record in less than one 
second, with just a few keystrokes. 

• SMART! Checks, standardizes, 
formats, justifies, and capitalizes automati¬ 
cally. 

• HELPFUL! On-screen help and ex¬ 
amples always available. Outstanding for 
beginners. 

VERSATILE 

Read in old databases and mailing lists in 
practically any format. No need to retype 
anything. 

Searching's a cinch. Complete the sentence, 
"Select all records where ..." Why make it 
hard? 

Sort up to three fields. Directly print letters, 
rosters, mailing labels, invoices, phone 
directories— anything ! No word processor 
needed. Write to disk, printer, or display. 
Specify exactly how it should look. 

. . . AND SO INEXPENSIVE! 

All for $99.95—a fraction of the cost of a 
database management program! 

Circle our number NOW and save even more. 

Powa/iUna SyAtunA 

131 Jumping Brook Road 
Lincroft, NJ 07738 
(201) 747-2063 


UP YOUR RAM 

AND OTHER H/Z DISCOUNT ENHANCEMENTS 

256K D-RAMS. 150ns: 9/$27, or package priced as shown 
120ns for Z240 - 9/$30, 100ns for Z248 - 9/$40 
Z-100 Motherboard kit to maximize memory to 768K, 

Z-MAX only $49, with 27 256K RAM’s for $125. 

ZMFIOOa by FBE, old Z-100 NO WIRE kit, $59, $135 w/27 
Z-100 RAMBOARD by UCI, new version for 192K or 768K, 
8mhz, RAMDISK software, ,5MB/$399, 2MB/$549. 

Z205 Upgrade Kit to use 256K’s creating 1MB RAMDISK, 
wiring required, $44, $119 w/27 RAM, $144 w/36 RAM 
Z-150/160 640/704K Upgrade using PAL chip for $19, 
with 18-256K DRAMS, $69 

1.2MB using PAL & 5 banks 256K with RAMDISK software 
as reviewed by REMark 8/86, $169, $119 w/3 banks 256K’s, 
$44 w/no RAM, specify system memory of 640 or 704K. 

Z-148 PAL to utilize 704K instead of 640K, $19, $69 w/18 
Z-200 Memory Board, 1.5MB/2 serial/parallel/game, 
bare $159, w/120ns $329, w/IOOns $389, expandable 
to 3MB. 

EASY PC - UCI’s three board set for complete IBM 
hardware/software compatability, $469. 

ZVM135 cable with intensity control for 16 IBM colors, $23 
Utility disk with drivers, communications, diagnostics, $40 
I/O board with single IBM COM port, $89, with 2 COM 
ports, game port & clock, $ 119 
ZPC HARDWARE UPGRADE ' circuitry added to multi-port 
I/O board, $169, with ZPC software in ROM, $209 
NEW UCI PRODUCTS - check on availability of the following: 
EasyMATE 8” & cross partition drivers, improved Z-100 
speed-up, LANIink network software & hardware, Expansion 
chasis for PC, Z148, Z100, improved RAMSAVER, etc. 

MATH CO-PROCESSOR SUPPORT, UCI daughter board for 
use with Easy PC or plain Z-100 motherboard. $75 
8087-2 math chip, 8mhz, $155. UCI board & chip, $225. 
80287-3, Math chip for Z-200, 6mhz, $169 

HARD DISK UPGRADES for Z-100 - CDR’s 317 SCSI 
interface card, $329, with SCSI 20MB drive, $729 
UCI’s EasyWIN interface card $239, with WD/20MB $599, 
WD-RLL/30MB $699, WD-RLL/60MB/40ms $999 
HIGH DENSITY CONTROLLER RLL card for PC clones, $119 
packaged with 30MB hard disk for $399, 45MB/$549 
with 60MB, 40ms access, half high by NEC for $799 

OTHER PRODUCTS: 

V-20 by NEC for faster 8088 execution, 8mhz version, $14. 
Z-100 speed-up kit, 7.5mhz by CDR, $39 
CLOCKS - SMARTWATCH ROM socket plug-in for Z-100 
& PC’s, $35, add $2 for Z-100 spacers. 

1.2MB 5-1/4” floppy drive, $139, cable for Z-100, $30 
2400 baud Anchor Lightning ext. modem, “HAYES”, $249 
DOTS PERFECT-ROM Upgrade for Epson MX,FX,JX, $59 


We specialize in the unusual, 
state of the art upgrades. Our 
prices reflect the current 
market as of 5/1/87, but they 
are subject to change up or 
down, especially the RAM 
prices. Quantity Discounts 
available. P.O.’s accepted 
from government, schools, 
and large corporations. 
Shipping and handling 
charges are $5 for small 
chip kits, $10 for large board 
sets, etc. add extra $5 for 
P.O.’s, COD’s, & A.P.O.’s. 


GRAYMATTER APPLICATION SOFTWARE 
1601 TOWNSHIP LINE ROAD 
NORRISTOWN, PA 19401-1146 
(215) 279-4460 
BOB GRAY 

VISIT OUR BOOTH AT HUGCON 87 
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Supplier Notes 


Zenith Mixes Low Price with Ease of Operation 



Zenith Data Systems has announced a 
new computer it sees as competitive with 
the ease of operation of Apple s Macin¬ 
tosh and with the price of IBM clones. 
The new eaZy pc is offered in three con¬ 
figurations priced from $999 (with single 
3 V 2 " disk drive) to $1,699 (including a 
20-MB hard disk). 

ZDS estimates it will take five minutes 
to get the eaZy pc out of the carton, 
plugged in, and running. Allow another 
half hour to run the tutorial software. 

The eaZy pc’s user interface is 
provided by the new MS-DOS Manager 
from Microsoft. MS-DOS Manager offers 
some of the same features as Microsoft 
Windows, but no graphics interface, 
multi-tasking, or cross-application data 
exchange capabilities. MS-DOS Mana¬ 
ger’s use of character graphics, rather 
than bit-mapped graphics, allows it to 
maintain impressive speed running on 
the eaZy pc’s 7.16-MHz 8088 micro¬ 
processor. 

The 14" monochrome monitor of the 
eaZy pc displays text and graphics on a 
white background. Questioned about the 
ergonomic validity of this design deci¬ 
sion, ZDS President Robert Dilworth re¬ 
plied: “They sure sold an awful lot of 
Macs.” 

And ZDS expects to sell an awful lot of 
eaZy pcs. ZDS Senior Vice President 
John Frank predicted sales of20,000 units 
per month. He claimed the eaZy pc has 
the potential to be the fastest-selling 
single model in the personal computer 


industry this year. Target markets include 
secretaries, professionals, students, 
schools, universities, and anyone who 
wants to run MS-DOS applications at 
home. 

All three models of the eaZy pc come 
with 512K RAM, a mouse port, and a 
parallel printer port. The rear of the unit 


will accept a single option cartridge. Two 
option cartridges are scheduled for deliv¬ 
ery in August. One provides an additional 
128K of RAM. The other combines 128K 
with a serial port and 1200-baud modem. 
(Zenith Data Systems, 1000 Milwaukee 
Avenue, Glenview, IL 60025, 800/ 

842-9000, extension 1.) 


ZDS Launches New Generation of Color Monitors 



Zenith’s ZCM-1490 Flat Technology 
Monitor is here, and CRTs may never 
look the same. With its perfectly flat, 
virtually reflection-free faceplate, it im¬ 
proves brightness, contrast, resolution, 
and color fidelity. 

The ’1490 is designed around the flat 
tension mask tube manufactured by 
Zenith Electronics Corporation. Zenith 
Data Systems has contracted for ZEC’s 
entire 1987 output of the tube, initially 
being produced only in 14" size. 

Andrew Czernek, ZDS vice president 
of product marketing, notes that conven¬ 
tional 14" CRTs have a face with curva¬ 
ture comparable to that of a sphere with a 
28" radius, but “near flat” tubes reduce 
the curvature to that of a sphere with a 48" 
radius. Lessened curvature reduces the 
area of the room from which light can be 
reflected by the screen into the user’s 
eyes. According to Zenith, conventional 
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monitors reflect light over an angular 
range 2 l A times that of a flat plate. 

The flatness of the faceplate on ZEC’s 
new tube makes it economical to apply 
anti-glare and contrast-enhancing coat¬ 
ings, so ZEC’s CRT has a High Efficiency 
Antireflection coating from Optical Coat¬ 
ing Laboratory, Inc. At the May news 
conference introducing the T490, ZDS 
distributed glass discs with a central spot 
of OCLI-HEA. This coating reduces 
reflection, so that the disk looks like 
a glass doughnut. ZEC’s tube is 
said to achieve a 95% reduction in 
glare. 

The ZCM-1490 has been designed to 
be over 50% brighter than conventional 
monitors, with a 70% increase in contrast 
between white and dark areas of the im¬ 
age. Its maximum resolution is 480 lines 
of 640 pixels each, which leads to one 
problem. 

The 1490 isn’t compatible with any 
color video board ZDS shipped before 


this summer. Instead, it is compatible 
with the Video Graphics Array (VGA) 
output of IBM’s new Personal System/2 
computers and with their PS/2 Display 
Adapter for older machines. 

ZDS will support the ZCM-1490 with 
the new Z449 video card for the T50 
and ’200 series. The combination is 
compatible with software written to Color 
Graphics Adapter, Monochrome Display 
Adapter, Hercules, and Enhanced 
Graphics Adapter standards. 

The Z386 will include the ’449, accord¬ 
ing to John Frank, ZDS senior vice 
president for marketing. Earlier ma¬ 
chines are set to switch over to ’449 video 
during July through September. 

ZDS believes users will pay the $150 to 
$300 extra cost of a Flat Technology Mon¬ 
itor only as part of a whole package in¬ 
cluding 480 lines of 640 pixels each. The 
ZCM-1490 has a suggested retail price of 
$999, while the Z449 lists at $599. Many 
retailers will probably offer a special deal 


if the two are bought at the same 
time. 

ZEC is aiming for an annual production 
rate of around a quarter million CRTs a 
year. ZDS expects great market success 
for the ZCM-1490, figuring only two 
groups will be able to avoid buying one— 
those who shop strictly on the basis of 
price, and those who never see a 1490. 
ZDS plans to cut into the latter number 
by signing up three national distributors 
to serve retailers not handling other ZDS 
products. 

The 1490 weighs about 40 pounds and 
is 12 Va high x 14%" wide x lSVz" deep. Its 
15-pin cable connector and 31.5 kHz hor¬ 
izontal scan frequency make it compatible 
with the IBM Personal System/2. Dot 
pitch is .31 mm. Brightness is rated at 
75 footlamberts. (Convential CRTs are 
around 45-50 FL.) 

For more information, contact ZDS at 
1000 Milwaukee Ave., Glenview, IL 
60025, 800/842-9000, extension 1. 


All the Resolution of EGA—Without the Color 



The microcomputer industry’s first 
Enhanced Graphics Adapter (EGA)- 
compatible monochrome monitor was in¬ 
troduced in April by Zenith Data Sys¬ 
tems. The ZMM-1470-G 14-inch monitor 
offers high-resolution displays to those 
users who “don’t necessarily need a color 
monitor or can’t justify the higher cost of 
color,” according to Jeff Maziarek, ZDS 
marketing manager of video products. 

When combined with an EGA card in 
the EGA-compatible mode, the new 
monitor emulates a color monitor by dis¬ 
playing a 16-level gray scale. Also, the 
monitor displays a resolution of 640 by 
350 dots, and an 8- by 14-dot character 
cell in this mode. 

The monitor offers several easy-on- 
the-eyes features. These include a 14- 
inch display that is about 30% larger than 
a standard-sized 12-inch monochrome 
monitor; an etched-glass, reduced-glare 
screen to minimize eye strain; and a built- 
in tilt/swivel stand that adjusts to a variety 
of viewing angles. 

The monitor’s green phosphor display 
operates at horizontal scan frequencies of 
15.75 kHz and 21.8 kHz, automatically 
switching between these modes. This 
versatility enables the monitor to fully 
support software written for both CGA 
and EGA video. 

Contrast and brightness controls are 
located on the right side of the monitor, 
and an LED-equipped power-on switch 
is located on the tilt/swivel base. 

Suggested retail price of the monitor is 


$299. (In comparison, Zenith’s EGA- 
compatible color monitor, the ZVM- 
1380-C, is priced at $799.) 

The monitor is FCC Class B approved, 
and weighs 24 pounds. Its dimensions are 


10"W x 11"H x 12.15"D. 

For more information, contact Zenith 
Data Systems, 1000 Milwaukee Avenue, 
Glenview, IL 60025; 800/842-9000, ex¬ 
tension 1. 


Use the Reader Service Cards at page 70 to get 

FREE INFORMATION 


from Sextant advertisers! 
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Classified Ads 


Hardware 

Two Z90-80s, brand new, still in factory 
box. $295 each. 213/599-0900 (days). 

H/Z100 low-profile, 768K memory, RGB 
color monitor, dual 5 1 // drives, dual 8" 
drives, spare 5 l A" drive. Technical 
manuals and much software. $2,500. 408/ 
238-9051. 

Z100, dual 5 y 4 " drives, 8 MHz, 768K on 
motherboard, technical reference manu¬ 
als. Dual double-density double-sided 8" 


drive system with spare SS/DD drive and 
hundreds of 8" floppies. Zenith color and 
monochrome monitors included. Soft¬ 
ware, with manuals. $2,950 or best offer. 
H89 with C.D.R. disk controller; best 
offer. John Jeter, 3107 Indian Wells, 
Missouri City, TX 77459, or call 713/274- 
2559 and leave phone number. 

Information 

PERSONAL COMPUTER OWNERS 
can earn $1,000 to $5,000 monthly selling 
simple services performed by their 


computer. Work at home—in spare time. 
Get free list of 100 best services to offer. 
Write: A.I.M.F.V., P.O. Box 60369, San 
Diego, CA 92106-8369. 

Wanted 

H/Z89A, 64K computer with Z89-37 con¬ 
troller. Also peripherals, software. Send 
info to C. Branham, Radio WHJC, 
McCarr, KY 41544. 


Coming Up in Sextant 

• Making the most of the 150’s 
scratchpad RAM 

• Windows for the ’100 

• Speeding Up the H8 

• ENABLE for the ’100 and 150 

• A review of the H/Z248 
computer 

• Some thoughts on the tenth 
anniversary of the 

Heath/Zenith digital 
computer line 


How to Order a Classified Ad 


To get in touch with your fellow 
Heath/Zenith users, place your short 
notice in Sextant ’s classified section. 
The rate is only 750 per word, with a 
minimum of 15 words. 

Please omit all specific references to 
software, unless the package is un¬ 
opened. If unopened, please specify. 

Send your typewritten ad and pay¬ 


ment to: Sextant, Classified Ad 
Department, 716 E Street S.E., 
Washington, DC 20003. Please in¬ 
clude your name and phone number 
for our records. 

Deadline is July 23 for the Septem- 
ber-October issue and September 24 
for the November-December issue. 
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H/Z89-90 PRODUCTS 


Replacement Back Panel 

Replaces the existing metal 
back panel. Adds cut-outs for 
two 5V1' drives, 8" floppies, 
Winchesters, joy sticks, extra 
printers, modems, audio 
output, instrumentation and 
many, many more. 

RBP-200 . $35.00 


I/O Board Expansion 

Adds four additional I/O board 
slots inside the computer case. 
Now have seven right-hand and 
four left side slots. Easy DIP 
switch port selection. Now run 
up to four disk controllers or 
multiple printer boards or ???? 
EXP-700 . $395.00 


Transportable Conversion 

Kit contains everything to 
convert an ’89-90 into a 
32-pound transportable 
computer. Nine inch amber 
CRT. Detachable keyboard. 
Conversion requires only a 
screwdriver and nutdriver. 
TRA-890 . $950,00 



ENGINEERING 


4MHz Speed Up 

Plug-in unit doubles the 
computer’s speed. Eliminates 
long waits for program 
execution. Fully supports 
Heath, C.D.R., and Magnolia. No 
trace cutting. 

DSM-240 . $99.97 


Upgrade Monitor ROM 

Replaces existing monitor. 
Supports 4 MHz operation. 
Boots eleven different devices. 
Expanded commands. 

KMR-100 . $59.95 


Extra Cooling 

Extremely quiet 2Vi" fan 
provides required extra cooling 
for hot machines. Easily 
mounts between the two card 
cages. Plugs inside with the 
existing fan connector. 

SCF-200 . $59.95 


DSM-240, KMR-100, RBP-200, 
SCF-200 include $3.50 S&H/unit. 
EXP-700 include $6.00 S&H/unit. 

CA residents add <Nh% sales tax. 

All prices subject to change without 
notice. 

P.O. Box 1268 
La Canada, CA 91011 
(818) 957-6322 
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m A HARD DISK CONTROLLER PACKAGE THAT 
GOES BEYOND JUST ANOTHER CONTROLLER 

THE ULTIMATE MASS STORAGE INTERFACE FOR THE ZENITH Z100 COMPUTER ... 


* SCSI (Small Computer Systems Interface) based mass storage 
controller for Winchester Drives and more. 

* WORKS with any version of memory u pgrade. 

* WORKS at any Z100 speed (5 through 8 Mhz). 

* WORKS with all versions of MSDOS, ZDOS, CP/M85, CPM86, and 
MP/M that handle the Zenith Z217 Winchester controller. 

* WORKS with both the GEMINI and UCI emulation boards, plus 
all versions of ZPC 2 boards. 


The CDR317 Intelligent Interface Board (CDR317-IIB) is an SCSI 
Host Adaptor that looks exactly like the Zenith Z217 Hard Disk 
controller to the H/Zl 10 or H/Zl20 computer. It communicates 
directly to SCSI built-in drives like the SEAGATE ST225N drive 
for the cleanest and most cost effective hard drive add-on in 
the Z100 market. Up to 4 SCSI built-in drives can be used off 
of the controller on the 50 pin SCSI cable with the standard 
Zenith software. The CDR317-IIB can physically handle 15 SCSI 
devices. 

The CDR317-IIB can also interface with the OMTI 3100 or XEBEC 
1410A controllers to use standard ST506/412 compatible drives 
and SYQUEST cartridge removable drives. Each controller can 
use two drives. The CDR317-IIB can handle two OMTI or XEBEC 
controllers through the standard Zenith software, which has a 
maximum of 4 drives and a limitation of 64 megabytes for each 


drive. For the two board set, ask for the CDR317 PACKAGE. It 

contains the CDR317-IIB, ST506/4 12 controller, cables, and 
bracket for internal mounting. 

With the CDR317, the Z100 can use current mass storage devices 
as well as the peripherals to come. We are committed to adding 
SCSI based peripherals: CD ROMS, the new 5.25" Bernoulli Box, 
the new Kodak Cartridge drive, small scale SCSI based (fast) 
networking, etc... to the CDR317 capabilities. Thus providing 
the most powerful mass storage interface available for the 
Z100 computer. 

Ask about our other Z100, and H/Z89-90 products and about the 
Kodak SCSI cartridge drive package for the IBM-PC compatibles. 

Call for current pricing, information, and for the name of a 
certified dealer near you. 


Controlled Data Recording Systems Inc. 

7210 Clairemont Mesa Blvd. 

San Diego, Ca. 92111 Phone (619) 560-1272 


H/Z89-90, Z100, H/Zl 10, H/Z120, Z217, Z100 are trade marks of Heath 

Company and Zenith Electronics Co., GEMINI a trade mark of Gemini 
Technology Corp, UCI a trade mark of UCI Corporation, MSDOS, ZDOS, 
CP/M85, CPM86, MP/M trade marks of Microsoft and Digital Research. 
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Scuttlebutt 



Evolution (if you believe in it, of 
course), is such a slow process that it 
usually takes centuries before change 
becomes evident. However, only a 
quick glance at Zenith Electronics 
Corporation s first-quarter 1987 
earnings provides evidence of the 
company’s transformation from a 
television manufacturer to a computer 
maker. While revenues from the TV, 
VCR, et al., department increased two 
percent (to $275 million) from last 
year’s first-quarter total of $270 million, 
sales of computer products more than 
doubled, going from $131 million to 
$272 million. 

Zenith readily credits this increase as 
the most significant factor in its 36% 
increase in revenues (to $547 million) 
for the beginning of 1987. Computer 
systems and components reached a 
49.7% share of Zenith Electronics 
Corporation sales, up from 32.7% of 
1986’s $401 million first-quarter sales. 

Zenith’s $272 million in first-quarter 
sales of computer systems and 
components was well ahead of 
Compaq’s revenues for the same 
period: $210 million. Generally 
considered the leader in the IBM- 
compatible personal computer market, 
Compaq enjoyed a healthy growth rate 
of 47% over 1986’s first quarter. But 
Zenith’s 108% growth let it take the 
lead in revenue for the first time. 

Compaq is probably still ahead in 
retail sales, as Zenith’s figures include 
both government contracts for 
computer systems and sales of 
components (such as power supplies) to 
other computer makers. 

What goes up doesn’t necessarily 
come down, if it’s the price of 
computers. But, in the case of the new 
Z159, the price did decline since 
publication of our May-June issue (see 
p. 90). Prices dropped from $250 to 
$300. Model 1 is now $1,499; Model 2 
is $1,599; Model 3, $2,199; Model 12, 
$1,899, and Model 13, $2,499. The 
amount of RAM also changed—happily, 
though, in the other direction—from 
256K to 512K. 

Zenith has decided to bring Zest to 
grades K-12 throughout the nation. No, 
company honchos haven’t decided to 
market the soap of that name; the 
“ZEST For Learning” (Zenith 
Education Sales and Training) program 
provides from-the-manufacturer pricing 


and local dealer service to K-12 school 
districts supplying Zenith desktop 
computers to classrooms and offices. 
Under this arrangement. Zenith and its 
local computer dealers are required to 
support each school account. ZDS 
vice-president of sales Art Lambert 
explains that the arrangement is 
designed “exclusively for the limited 
budgets of K-12 schools, yet recognizes 
their intensive support and training 
requirements.” But there’s more to it 
than that, of course—Zenith expects 
the kindergarten-to-high-school market 
to be one of the fastest growing 
segments of the personal computer 
industry over the next few years. ZEST 
features all current ZDS products, and 
the company has also designed two 
K-12 workstations, at savings above the 
standard ZEST discounts. For more on 
ZEST, call 800/842-9000, ext. 2. 

Is your mouse dirty? Is cleaning it 
with cotton swabs and solution too 
much of a hassle? Well, Minneapolis- 
based Ergotron, Inc., believes its newly 
developed Mouse Cleaner 360°™ Kit— 
which comes with a Velcro-covered 
scrubber ball, scrubber board, lint-free 
chamois cloth, and a bottle of cleaning 
solution—is the easiest and quickest 
way to wash a dirty mouse. To use, 
you apply a few drops of the solution to 
the scrubber ball, and place it in the 
mouse, which you then rotate in a 


circular motion over the scrubber 
board, activating hundreds of tiny 
scrubbing bristles (sounds like a 
detergent commercial!) that whisk away 
all unwanted residue from your mouse’s 
tracking rollers. The mouse cavity and 
positioning ball are then cleaned with 
the chamois cloth and, after 
reassembly, your mouse is squeaky 
clean! Mouse Cleaner 360° is 
compatible with all major mice that use 
a 1" diameter positioning ball. A 
version for mice with the Vs ball will 
be released soon. For more 
information, contact: Steven J. Krause, 
Ergotron, Inc., 1621 East 79th St., 
Minneapolis, MN 55420, 612/854-9116, 
800/328-9839. 

If you still think cleaning your mouse 
is drudgery, perhaps you should take a 
look at Torrington Company’s Manager 
Mouse. After all, this mouse, which 
uses wheels and a patented suspension 
system, came in first in a recent dirty 
mouse test with two standard track¬ 
ball-designed mice: Logitech’s C7 and 
Microsoft’s serial model. The three 
mice raced on a specially designed test 
fixture made out of a standard formica 
tabletop littered with “typical desktop 
debris,” such as pencil shavings, eraser 
remains, and cigarette ashes. Racing at 
the breathtaking speed of 1.5 miles per 
hour, the mice took pit stops every five 
miles to be examined and, if needed, 
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cleaned. The unroadworthy C7 
required cleaning at each stop, while 
the Microsoft unit needed attention at 
every stop after the first 40 miles of the 
100-mile race. The champion Manager 
Mouse, however, motored through all 
100 miles maintenance free. To order, 
contact the Torrington Company, 59 
Field St., Torrington, CT 06790, 
203/482-9511. 

Do your computers refuse to talk to 
each other? Such lack of 
communication is no longer a problem, 
thanks to newly formed Data 
Conversion Services, which has 
developed a system for converting a 
client’s data among 1,000 computer 
formats. Headquartered in Novato, 
California, Data Conversion Services 
specializes in fast turn-around, offering 
nationwide same-day pickup combined 
with a 24-hour production schedule. It 
services all 50 states and Canada. Free 
over-the-phone technical assistance is 
available nationwide by calling 
800/327-0330. According to company 
owner Jonathan Chilvers, the most 
popular conversions are from old¬ 
fangled dedicated word processors to 
today’s general-purpose computers. 

Also popular is the downloading of data 
from mainframe magnetic tapes to 
floppy disks, and the exchanging of 
data between incompatible computers. 


Additionally, Data Conversion Services 
has developed proprietary programs to 
import data directly into widely used 
application programs such as Lotus 
1-2-3, dBASE III, and WordPerfect. 

Just When You Thought They’d 
Thought of Everything Dept.: For 
forgetful souls who have occasionally 
left their credit cards behind at stores 
or restaurants, or, even worse, have 
actually lost their essential pieces of 
plastic, the California firm Creative 
Design offers a preventive device. The 
company’s “SecuraCard” Wallet will 
sound a beeping alarm if credit cards 
are not returned to it. The SecuraCard 
Wallet, available in either brown or 
black, comes with a three-year battery, 
and a guarantee of satisfaction. It costs 
$22.50, postpaid. Write: Creative 
Design, 21115 Devonshire St., Suite 
131, Chatsworth, CA 91311. Just don’t 
forget to put your cards in the wallet! 

Attention “Heath/Zenith Compatible 
People!” The sixth annual CHUGCON 
will take place October 24-25 (Saturday 
and Sunday) at the Sheraton Hotel in 
Tysons Corner, Virginia. The 
international conference, sponsored by 
the Capital Heath Users’ Group, will 
feature tutorials and demonstrations for 
all levels of expertise. It also will 
include a larger-than-ever-before 


display area, and promises to be the 
biggest East Coast gathering of Zenith 
supporters. Despite being “bigger and 
better,” the event still requires only a 
nominal registration fee. For more 
information, contact CHUGCON, PO. 
Box 16406, Arlington, VA 22215-1406; 
or CHUG FIDO BBS, 703/797-7236 
(modem), or CHUGCON Voice, 
703/339-7330. 

Z248 users will be able to transform 
their 80286-based machines into 80386 
systems—maybe. Whether or not 
Zenith will mass produce the upgrade 
kit—which made its debut at a recent 
Navy-sponsored microcomputer 
conference—depends on whether the 
product falls within the outlines of 
Zenith’s three-year military contract. 

So, while you wait (and don’t hold your 
breath), here are some details about 
the kit: it will include a backplane 
board that has six 32-bit slots, four 
expansion slots (two for boards 
compatible with the IBM-PC, two for 
AT-compatible boards), a new CPU 
card with 386 processor, a 1-megabyte 
memory card, and an I/O card with 
serial and parallel ports. The boards 
will be identical to Z386 boards, but 
would allow users to keep their old 
drives, cabinets, and keyboards, and 
also avoid the $6,499 starting price for 
a ’386. 



ZRAM-205: 

RAM Multiplier 

The ZRAM-205 package is used to 
modify a Z-205 memory card so that 
thirty-six 256K RAM chips (not 
included) can be installed in place of 
the existing 64K RAM chips giving 
1024K of bank-switched memory in 
the form of four banks of 256K each. 
Bank 0 (256K) is selected automatically 
on power-up and must be used as part 
of system memory. Included MS-DOS 
software (with source code) makes the 
remaining three banks into a 768K 
RAM disk. The modified Z-205 still 
uses only one S-100 bus slot and will 
operate at 8MHz if 150 nanosecond 
RAM chips are used. 

The ZRAM-205 package includes a 
small piggy-back circuit board, a packet 
of wire and sleeving, a diskette, and a 
user's guide. Installation takes about 2 
hours and requires some soldering to 
connect the RAM chip socket pin-1's 
together and to the small circuit board. 
Our ZP173 PAL is required if used 
with new motherboard 768K Z-100™. 

$49 Each (+ $8 for ZP173 PAL) 


ZMFlOOa: 768KOn 
Old Motherboard 

The ZMFlOOa™ modification 
package lets you plug industry 
standard 256K RAM chips into your 
"old" motherboard Z-100™ computer. 
Up to 768K (27 RAM chips) without 
using an S-100 bus card slot! Maintains 
fully compatible memory maps so that 
all software will run. Usable only on 
part number 85-2653-1 motherboard 
(assembly part number 181-4917 or less)! 

Installation of the ZMFlOOa™ 
package is a simple, plug-in job 
requiring no soldering or trace cutting 
and only partial disassembly of the 
computer. The memory chip pin-ones 
are connected together by a plug-in bus 
bar. There are no permanent changes 
to the motherboard. 

The ZMFlOOa™ is a professional 
quality circuit board supplied with 
complete instructions and all required 
materials, except memory chips. It is 
compatible with the popular PC emulators 
and with 8MHZ speed modules. 

$65 Each 


FBE SmartWatch: 
Calendar/Clock 

The Dallas Semiconductor 
DS1216E SmartWatch is a chip-sized 
module that plugs-in under the 
computer's monitor ROM. It contains a 
full-functioned calendar/clock and 
works in the Z-100 series (spacer kit 
required), Z-138/148, Z-150/160 series, 
and Z-158 computers. Easy installation. 
Our package includes the SmartWatch, 
MS-DOS date/time setting software on 
diskette (with source code) and 
documentation. 

$44.95 Each /+ $2.00 for Z-100 Spacer Kit) 


FBE Research Company, Inc. 

P.O. Box 68234, Seattle, WA 98168 
(206) 246-9815 

Order Direct from FBE or 
See Your Heath/Zenith Dealer. 
UPS/APO/FPO Shipping Included. 
VISA or MasterCard Accepted. 

TYademarks: ZMFlOOa/FBE Research Co. Inc., 
Z-100/Zenith Data Systems, MS/Microsoft Corp., 
Gemini/Gemini Technology Inc., EasyPC/UCI Corp., 
PAL/Monolithic Memories Inc. 
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ACCESS 

Top Rated 

Communications Software 



Editor’s Choice 
PC MAGAZINE 

October 28,1986 

“An excellent program with 
many advanced features, 
including a comprehensive 
language, unattended host 
and file transfer capabilities.” 


Rated #1 by 

RATINGS 

NEWSLETTER 

September, 1986 

“The consistent combi¬ 
nation of power/usability 
ratings put HyperACCESS 
at the top...” 


Rated bbbh by 

InfoWorld 

July 14,1986 

“It’s a snap to start using 
the program immediately... 
you can be communicating 
in a matter of minutes.” 


Even in the midst of communications, HyperACCESS lets you run 
your other DOS software or use your computer’s DOS commands. 
And HyperACCESS is so well-behaved, it can also run under 
Windows, TopView, DESQview or DoubleDOS, concurrently with 
other programs. 

Call or Write Today! 
800-826-2760 or (313) 243-0576 


□ Send HyperACCESS on 5V4” disks for $149 

□ Send HyperACCESS on 3 V 2 ” disks for $149 

□ Send HyperACCESS on 5V4” and 3 V 2 ” 
disks for $169 

□ Send me a demo disk for $5 (specify 5 V 4 ” or 3 V 2 ”) 

30-Day Money-Back Guarantee 

Name: _ 


Whether you’re just beginning to use your PC for communications 
or you’ve been frustrated by limitations of another program, 

HyperACCESS is the answer. Simple for novices. Exhilarating for 
experts. Ideal for businesses. 

There’s no initial hurdle. HyperACCESS adapts itself to your 
computer and modem (it dials, redials, and answers more than 40 
models). You can use it just by looking at your screen. The manual 
is crystal clear. A detailed training program is included. 

It comes ready to call CompuServe, Dow Jones, EasyLink, MCI 
Mail, NewsNet, The Source, and others (trial subscriptions 
included). Learns your passwords the first time you call and 
enters them for you from then on. You can list more than 100 
computers (or people) for instant calling. HyperACCESS logs 
every call. 

Astonishing versatility! Lets you link with systems that defy others. 

With mainframes, minis, micros, or RS-232C devices. It emulates 
VT52, VT100/102, TeleVideo 925/950, H19, TTY, Wang, IBM 3101, 
and IBM 3278 asynchronous terminals. It supports up to 19,200 
baud and transfers files FAST using Kermit, Xmodem (CRC or 
Checksum), and ASCII Protocols. 

HyperACCESS is an outstanding host, too. Even when you’re not 
there, your PC can be accessed by callers who have passwords 
you’ve defined. You set whether each caller can read or type 
messages, transfer files, run programs*, or use your PC without 
restrictions. 

HyperACCESS has the clearest, most complete script language, so 
you can create custom functions and menus, or automate any 
portion of a call. And we give you powerful scripts — transfer files 
between unattended PC’s — pick up electronic mail at 2 am — act 
as a high-security dialback host, and more. 

'Certain programs are incompatible with remote use. 

HyperACCESS, trademark of Hilgraeve; IBM, PC, XT, AT, TopView, trademarks of International Business Machines; MS, Windows, trademarks of Microsoft; Software Digest, Ratings Newsletter, 
trademarks of NSTL, Inc.; InfoWorld, publication of CW Communications, Inc. 


Company Name: 
Shipping Address: 


City: _ 
State: 


Zip: 


Payment: □ Check □ VISA □ MC Card Exp. Date: 

Credit Card #: 

$149 per copy plus $5 shipping, $20 overseas; Mich, residents $6 sales tax. 
System Requirements: IBM PC, XT, AT, or compatibles, 192K RAM min. 
PC-DOS 2.0 or greater. (Separate Z-100 version.) Not copy protected. 



Hilgraeve Inc. 

P.O. Box 941, Monroe, Ml 48161 
Communications Software Since 1981. 
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